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RECONNAISSANCE OF BERYLLIUM-BEARING PEGMATITE DEPOSITS 
IN SIX WESTERN STATES 

Arizona, Colorado, New Mexico, South Dakota, Utah, and Wyoming 

Henry C. Meeves,' Clarence M. H ~ r r e r , ~  Melford H. S a l ~ b u r ~ , ~  

Albert 5. ~ o n s e l r n a n , ~  and Spencer 5. Shannon, Jr.4 

ABSTRACT 

The Bureau of Mines, between 1956 and 1963, examined 18 major pegmatite 
d i s t r i c t s  i n  Arizona, Colorado, New Mexico, South Dakota, Utah, and Wyoming 
t o  eva lua te  t h e i r  content  of beryl l ium, a ma te r i a l  i n  s h o r t  domestic supply 
t h a t  has become inc reas ing ly  important t o  modern indus t ry .  

This examination r e p o r t  inc ludes  the  s a l i e n t  s t a t i s t i c s  on the production 
of pegmatite minera ls  o t h e r  than qua r t z  and f e ldspa r ;  and b r i e f  desc r ip t ions  
of 170 s p e c i f i c  pegmatite depos i t s .  

INTRODUCTION 

Hand-sorted be ry l  from pegmatites has v i r t u a l l y  always been the  commer- 
c i a l  source of beryl l ium; p r a c t i c a l l y  a l l  be ry l  consumed i n  the  United S ta t e s  
is  imported. Many domestic pegmatites conta in  b e r y l ,  but the recovery cos t  
f o r  most of i t  i s  high i n  comparison wi th  p r i ces  of imported be ry l  even a t  the 
incen t ive  premium pr i ces  paid by the  Government during 1952-62. Some domestic 
pegmatite depos i t s  have been worked f o r  bery l  a lone ,  but  most b e r y l  has  been 
obtained a s  a byproduct of mining f e l d s p a r ,  mica, o r  l i t h ium minerals .  

The growing use of  beryllium i n  nuc lea r  energy a p p l i c a t i o n s ,  high speed 
a i r c r a f t ,  m i s s i l e s ,  and spacec ra f t  i n  the  middle 1950s, coupled with the  
dependency of the  beryllium indus t ry  i n  t h e  United S t a t e s  on imported be ry l ,  
l ed  the  Bureau of Mines to  s tudy the  beryl l ium p o t e n t i a l  of  domestic pegmatite 
depos i t s .  

l G e o l o g i s t ,  Bureau of Mines, Area V ,  Denver, Colo. 
' ~ i n i n g  engineers ,  Bureau of Mines, Area V ,  Denver, Colo . 
3Formerly mining engineer ,  Bureau of  Mines, Area V ,  Denver, Colo., now 1619 

Wood Avenue, Colorado Spr ings ,  Colo. 
4 F o m e r l y  g e o l o g i s t ,  Bureau of Mines, Area V ,  Denver, Colo., now P.  0. Box 

239, S a l t  Lake Ci ty ,  Utah. 

Work on manuscript completed August 1965. 



This r epor t  covers the  Bureau's examination of a l a rge  number of pegma- 
t i t e  depos i t s  f o r  the presence of beryllium and accompanying i n c i d e n t a l  miner- 
a l s  i n  Arizona, Colorado, New Mexico, South Dakota, Utah, and Wyoming during 
1956 to  1963. 

S imi l a r  s t u d i e s  were made on the beryllium p o t e n t i a l  i n  nonpegmatite 
depos i t s  i n  these  and adjo in ing  S t a t e s ;  the  r e s u l t s  have been reported 
separa te ly . '  

PRODUCTION 

The s a l i e n t  s t a t i s t i c s  of bery l  from 1936 t o  1963 a r e  shown i n  t a b l e  1. 
Much of t h e  da ta  on fo re ign  product ion,  p a r t i c u l a r l y  from Comunis t coun t r i e s ,  
a r e  e s t ima tes .  Beryl is  mined on every cont inent  and i n  a t  l e a s t  22 countries,  
with the  l a r g e s t  recorded production coming from Af r i ca  and South America. 

Domestic consumption has f luc tua ted  widely s ince  1941 but  i n  genera l  has 
increased.  As t a b l e  1 shows, imports have exceeded consumption i n  most years 
s ince  1940; the  excess going i n  the  National  S tockpi le .  The domestic beryl-  
l i u m  indus t ry  had p r i v a t e  s tocks of be ry l  on hand a t  the  end of  1963 equal  t o  
i t s  needs f o r  1 year .  

The d i s p a r i t y  between U.S. production and consumption c l e a r l y  shows a 
continuing dependence of  the United S t a t e s  on imports. 

Beryl is  c l a s s i f i e d  a s  a s t r a t e g i c  and c r i t i c a l  minera l .  Both fore ign  
and domestic be ry l  have been s tockpi led  t o  meet emergency requirements.  A 
Government program fo r  buying domestic be ry l  a t  premium pr i ces  was i n s t i t u t e d  
i n  1952 t o  s t imu la t e  production. Between October 1952 and June 30,  1962, 
when the  program was terminated,  a s u b s t a n t i a l  amount of domestic b e r y l ,  
l a r g e l y  from pegmatite ope ra t ions ,  was purchased f o r  the  Government s tockp i l e  
a t  p r i ces  exceeding those of imported be ry l  ( t a b l e  1 ) .  Government explora t ion  
a s s i s t ance  t o  f i n d  new beryl l ium depos i t s  began under the Defence Minerals 
Explorat ion Administrat ion and i s  being continued under t h e  Off ice  of Minerals 
Explorat ion.  

DESCRIPTION OF DEPOSITS 

Pegmatite i nves t iga t ions  were conducted i n  Arizona, Colorado, New Mexico, 
South Dakota, Utah, and Wyoming. A r ep resen ta t ive  depos i t  o r  group of depos- 
i t s  was examined i n  each d i s t r i c t .  A t o t a l  of 170 ind iv idua l  pegmatite prop- 
e r t i e s  were v i s i t e d  between 1956 and 1963 a s  shown i n  the  Appendix. I n  t h e  
f i n a l  phase of  f i e l d  a c t i v i t i e s ,  t h e  techniques of nuclear  d e t e c t i o n  of  
beryllium were used. Por tab le  equipment provided r ap id ,  d i r e c t ,  semiqual i ta-  
t i v e  ana lyses  on outcrops o r  c o l l e c t e d  samples. 

Brief  desc r ip t ions  of t h e  pegmatite d i s t r i c t s  i nves t iga t ed  follow. 

' ~ e e v e s ,  Henry C.  Nonpegmatitic Beryllium Occurrences i n  Arizona, Colorado, 
New Mexico, Utah, and Four Adjacent S t a t e s .  BuMines Rept. of Inv. 9876, 
1966, pp. 



TABLE 1 . . S a l i e n t  s t a t i s t i c s  of be ry l .  1936-63 

(Short tons)  

I I I I Approximate p r i ce  

Year 

1936 ..... 
1937 ..... 
1938 ..... 
1939 ..... 
1940 ..... 
1941 ..... 
1942 ..... 
1943 ..... 
1944 ..... 
1945 ..... 
1946 ..... 
1947 ..... 
1948 ..... 
1949 ..... 
1950 ..... 
1951 ..... 
1952 ..... 
1953 ..... 
1954 ..... 
1955 ..... 
1956 ..... 
1957 ..... 
1958 ..... 
1959 ..... 
1960 ..... 
1961 ..... 
1962 ..... 
1963 ..... 
W Withheld 

Production 

1 Estimated Be0 conten t  of be ry l :  1936.51. 10  pe rcen t .  and 1952.58. 10.9 
percent  . 

Estimated Be0 conten t  of bery l :  1936.51. 10  pe rcen t .  and 1952-63. 11 
pe rcen t  . 

3 Inc ludes  t he  fol lowing q u a n t i t i e s  of  low-grade beryl l ium ore :  42 tons i n  
1958. 97 tons i n  1959. 265 tons i n  1960. 805 tons i n  1961. 760 tons  i n  
1962. and 750 tons  i n  1963 . 

4 Inc ludes  some nonpegmati t ic  b e r y l  meeting cobbed b e r y l  s p e c i f i c a t i o n s  . 

95 
12 1 
158 
269 
356 
388 

3 9 
100 
145 

99 
475 
55 9 
484 
515 
751 
669 
500 
445 
52 1 
463 

4328 
244 

4317 
*218 

1 
t o  avoid d i s c l o s i n g  

U.S. 
imports 

162 
182 
146 

Domestic 
(mine shipments) 

28 
75 
25 

World 
(es t imate)  

479 
413 

1. 153 
996 

2 .  393 
4. 507 
3. 312 
6 .  010 
3 .  261 
1. 085 
1. 700 
1. 430 
2.  470 
4.  587 
7.  400 
6.  700 
8.  300 
8 .  200 
7. 700 
8.  900 

12.  900 
11. 300 
37. 700 

311. 200 
12.  300 

312. 900 
310. 900 

7.  400 
i n d i v i d u a l  

U.S .  
consumption 

200 
200 
300 

459 
810 

2. 666 
2. 050 
4.  840 
3.  115 
1. 201 
1. 188 

767 
1. 720 
3. 811 
4.  860 
4.  316 
5. 978 
7. 998 
5. 816 
6. 037 

12. 371 
7. 920 
4. 599 
8 .  038 
8.  943 
8 .  516 
8.  552 
6 .  243 

per s h ~ r t - t o i  u n i t  
(20 l b s )  Be0 

Domestic1 

$3.00 
2.19 
3.08 

500 
600 

1. 200 
2.  352 
3. 058 
2.  176 
1. 738 
1. 013 
1. 735 
1. 970 
1. 029 
3. 007 
3. 388 
3. 476 
2.  661 
1. 948 
3. 860 
4. 341 
4. 309 
6. 002 
8 .  173 
9. 692 
9. 392 
7. 758 
7. 934 

company c o n f i d e n t i a l  

~ o r e i g n ~  
( a t  po r t  

of expor t1  
$4.12 
4.42 
4.10 

2.86 
3.08 
4.62 
8.99 

12.47 
14.47 
15.73 
17.79 
17.39 
26.87 
32.10 
30.51 
33.34 
41.55 
43.30 
41.64 
49.16 
47.65 
48.58 
47.16 
47.99 
45.89 

W 
W 
W 

3.18 
2.97 
5.40 
6.71 
7.80 
9.18 

10.98 
8.90 

14.95 
17.41 
22.52 
25.43 
31.67 
38.75 
42.66 
40.23 
33.52 
32.77 
31.50 
30.59 
26.52 
29.11 
29.74 
30.80 
24.34 

information . 



PEGMATITE MINING DISTRICTS 
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FIGURE 1. - Beryllium-Bearing Pegmatite Districts Examined. 

Arizona 

Kingman Di s t r i c t  

The Kingman d i s t r i c t  ( f ig .  1, No. 1, and items Arizona 5 to 16 i n  table 
A-1) i s  mainly i n  the Hualapi Mountains i n  Mohave County. Some of the pegma- 
t i t e  deposits are  north of Kingman. Generally, the deposits are  i n  Precam- 
brian igneous and metamorphic rocks intruded by Tert iary granite and related 



6 rocks Q, 16). The pegmatite d e p o s i t s  a r e  150 t o  2,000 f e e t  long and 1 foo t  
t o  100 f e e t  wide, varying from unzoned t o  zoned; some a r e  p ipe l ike .  The peg- 
m a t i t e s  a r e  s l i g h t l y  more r e s i s t a n t  t o  e ros ion  than t h e  h o s t  rocks and usual ly  
s tand  out  a s  s l i g h t  rises t h a t  occas ional ly  have small  c l i f f  faces .  Another 
d i s t ingu i sh ing  f e a t u r e  i s  t h a t  t h e  pegmatites a r e  o f  a l i g h t  c o l o r ,  con t r a s t -  
i ng  with the  dark-colored hos t  rock.  I n  the a r e a s  of  g r a n i t e ,  the pegmatites 
grade i n t o  the g r a n i t e ,  and it i s  d i f f i c u l t  t o  d i s t i n g u i s h  between the  two. 
Pegmatites i n  metamorphic rocks a r e  roughly p a r a l l e l  with t h e  f o l i a t i o n  and 
p l i c a t i o n ,  although occas ional ly  a depos i t  c u t t i n g  a t  a n  angle across  the 
f o l i a t i o n  and p l i c a t i o n  may be found. 

Records of product ion from the  Kingman d i s t r i c t  a r e  not  a v a i l a b l e ,  but 
production of  b e r y l ,  columbium-tantalum minera ls ,  r a r e - e a r t h  minera ls ,  l i thium 
mine ra l s ,  and sc rap  mica i s  assumed t o  have been smal l .  

White Picacho D i s t r i c t  

The White Picacho d i s t r i c t  (1, 3, 12) embraces about 150 square miles  i n  
southern  Yavapai and nor thern  Maricopa Counties ( f i g .  1, No. 2;  items Arizona 
2 t o  4 and 18 t o  38 i n  t ab le  A-1), most ly wi th in  the  Wickenburg Mountains. 
The pegmatites occur i n  Precambrian igneous and metamorphic rocks t h a t  a r e  
covered i n  places by T e r t i a r y  volcanic  and sedimentary rocks. The pegmatite 
exposures appear a s  l ight -colored  patches and bodies i n  the  dark-colored hos t  
rock. The exposures a r e  from 50 f e e t  t o  over 5,000 f e e t  i n  s t r i k e  l eng th ,  
averaging s l i g h t l y  l e s s  than 400 f e e t ,  and vary i n  thickness from about 1 foo t  
t o  200 f e e t ,  the average width being about  40 f e e t  i n  the  more bulbous 
v a r i e t i e s .  

Lithium minerals  a r e  the  most important economic mine ra l s ,  with f e ldspa r ,  
s c rap  mica, and be ry l  fol lowing i n  o rde r  of occurrence.  Some columbium- 
tantalum and o t h e r  r a r e  minerals  have been produced. Minor amounts of 
bismuth, copper, l e a d ,  s i l v e r ,  and z i n c  minera ls  a r e  found i n  a few of t h e  
pegmati tes ,  but  they a r e  of minor economic importance. 

Genera l ly ,  the  l i th ium-bear ing  pegmatites a r e  zoned and cons i s t  of a 
border zone, a wa l l  zone, up to  f i v e  in termedia te  zones, and a core zone. 
Lithium mine ra l s ,  b e r y l ,  and o ther  economic minerals  may be found i n  the  wal l  
zone and the  in termedia te  zones; seldom a r e  they found i n  the  core zone. 

Production from 1941 to  1963 was 154,255 pounds of be ry l ,  40,117 tons 
of s c rap  mica, 5,900 pounds of columbium-tantalum minera ls ,  and 60 tons of 
spodumene. Comerc ia l  f e ldspa r  is a v a i l a b l e  a t  t h e  depos i t s .  

Colorado 

Clear  Creek-Douglas-Jefferson County Area 

Pegmatite d ikes  and pipes of va r ious  s i z e s  have been mined f o r  many years  
a s  sources of i n d u s t r i a l  f e l d s p a r ,  mica,  and qua r t z  i n  the  Clear Creek- 
Douglas-Jefferson County a r e a  ( f i g .  1, No. 3 ;  items Colorado 14 t o  31 and 50 

'underlined numbers i n  parentheses p e r t a i n  t o  the l i s t  of Selected References. 



t o  75 i n  t a b l e  A-1). Beryl ,  co lumbi t e - t an ta l i t e ,  c r y o l i t e ,  g a d o l i n i t e ,  y t t ro -  
f l u o r i t e ,  a l l a n i t e ,  and o the r  r a r e - e a r t h  minerals  have been recovered a s  minor 
byproducts. Mining has been very s e l e c t i v e ,  being l imi t ed  t o  small  open p i t s  
and c u t s .  The opera t ions  a r e  small  and usua l ly  a r e  c a r r i e d  on by l e s s e e s ,  but  
occasionalLy by con t rac to r s .  

Many pegmatite d ikes  and p ipes ,  both concordant and d i sco rdan t ,  crop out 
i n  Precambrian g r a n i t e  and metamorphic rocks varying from a few tens  t o  a  few 
hundreds of f e e t  i n  both length  and width. The v e r t i c a l  e x t e n t  of t h e  depos- 
i t s  has not been determined by explora t ion  to  date .  

I n  genera l ,  two types of pegaa t i t e s  occur.  

One pegmatite c o n s i s t s  of a  d i s t i n c t - t o - i n d i s t i n c t  zonal  arrangement of 
various mineral  assemblages c o n s i s t i n g  of b i o t i t e ,  m u s c ~ v i t e ,  and white- to-  
pink po ta s s i c -and-pe r th i t i c  f e ldspa r s  i n  Precambrian metamorphic rocks. The 
core i s  usua l ly  white o r  pink-to-rusty-appearing qua r t z  and contains some 
fe ldspa r s ,  a  l i t t l e  whi te ,  green,  and purple f l u o r i t e ,  and occas ional ly  some 
topaz. Some of the  depos i t s  conta in  c r y s t a l s  of be ry l  and p l a t e s  and c r y s t a l s  
of co lumbice - t an ta l i t e ,  c y r t o l i t e ,  and a l l a n i t e .  Many of the depos i t s  con ta in  
only f e l d s p a r ,  mica, and qua r t z .  

The second type of pegmatite occurs a s  rough ly -cy l ind r i ca l - to -e l l i p so ida l  
pipes o r  plugs i n  Precambrian g r a n i t e .  The depos i t s  have a  roughly- 
c y l i n d r i c a l - t o - e l l i p s o i d a l  core of  massive, whi te - to-c lear  qua r t z .  The core 
i s  enclosed by a n  in termedia te  zone of pink-to-white po ta s s i c -and-pe r th i t i c  
f e ldspa r s  t h a t  conta ins  some purple ,  green,  and white f l u o r i t e  and minor 
topaz. An ou te r  wa l l  zone of f e ldspa r  and smal l - to- la rge  books of  i ron-  
s t a ined  b i o t i t e  and/or muscovite grades i n t o  a  reddish-grani te  hos t  rock. 
C y r t o l i t e ,  a l l a n i t e ,  y t t r o f l u o r i t e ,  and o t h e r  r a r e  e a r t h  minera ls  occasion- 
a l l y  occur a s  small, e r r a t i c a l l y  d i s t r i b u t e d  pods and c l u s t e r s  i n  the wa l l  
zone. Beryl c r y s t a l s  occur i n  every zone, inc luding  the co re ,  of some of 
these  depos i t s .  

The byproduct minerals  of qua r t z ,  f e ldspa r ,  and mica mining a r e  s c a t t e r e d  
and a r e  too scarce  by themselves t o  s u s t a i n  mining ope ra t ions ,  but  they a r e  a  
source of  a d d i t i o n a l  r e t u r n s  i n  the  mining opera t ions .  Mining a t  a l l  of the 
depos i t s  examined has  been i n t e r m i t t e n t .  Most of  t h e  p rope r t i e s  a r e  i d l e  as  
there  i s  M market f o r  f e ldspa r  and mica i n  the  Colorado a rea .  

Reserves o f  be ry l ,  co lumbi t e - t an ta l i t e ,  and r a r e - e a r t h  minerals  a r e  con- 
s ide red  t o  be small .  These minerals  have been ex t r ac t ed  t o  t h e  present  mining 
depths of  open p i t s  and c u t s  on the  depos i t s .  S i g n i f i c a n t  reserves  might be 
developed on a  few of  the  depos i t s  by explora t ion  i n  depth ,  pr imar i ly  f o r  t h e  
cont inuat ion  of qua r t z ,  f e l d s p a r ,  and mica mining. Mining a t  g r e a t e r  depths 
would be inc reas ing ly  c o s t l y ,  and the  condi t ion  of  t h e  feldspar-mica market 
does not  encourage such work. 



Chaffee-Fremont County Area 

The Chaffee-Fremont County area  @) c o n s i s t s  of  fou r  d i s t i n c t  mining 
d i s t r i c t s ;  namely, the Turre t  ( f i g .  1, No. 4A) and Trout Creek ( f i g .  1, 
No. 4B) d i s t r i c t s  i n  Chaffee County (items Colorado 6 t o  13  i n  t a b l e  A-1) 
and the  Eight  Mile Park ( f ig .  1, No. 4C) and Devils  Hole ( f ig .  1, No. 4D), 
d i s t r i c t s  i n  Fremont County (items Colorado 32 t o  37 i n  t ab le  A-1). 

Only a  few poorly zoned pegmatite depos i t s  crop out  i n  Precambrian 
igneous and metamorphic rocks i n  Chaffee County. 

The pegmatite depos i t s  i n  t h e  Turre t  d i s t r i c t  conta in  accessory bery l ,  
i n  c r y s t a l s  from 1 inch  i n  diameter and 4 inches long t o  1 f o o t  i n  diameter 
and 6 f e e t  long,  and c o l m b i t e - t a n t a l i t e .  

The depos i t s  a r e  mainly p o t a s s i c  f e ldspa r  but con ta in  some mica and 
qua r t z .  One pegmatite c o n s i s t s  almost e n t i r e l y  of p u r e ' a l b i t e .  

I n t e r m i t t e n t  mining was c h i e f l y  f o r  f e ldspa r ;  only a  few depos i t s  have 
been mined by small open cu t s  f o r  b e r y l ,  and these ,  mainly where be ry l  appears 
i n  the  outcrop. The output  of be ry l  and mica i n  the  d i s t r i c t  has  been spo- 
r a d i c  and i n c i d e n t a l  t o  the  product ion of  f e ldspa r .  Up t o  1963, the produc- 
t i o n  of  be ry l  and mica from the Tur re t  d i s t r i c t  was 25,489 pounds and about 
135 tons ,  r e spec t ive ly .  

Pegmatites i n  t h e  Trout Creek d i s t r i c t  a r e  poorly exposed i n  Precambrian 
g r a n i t e .  The few well-exposed pegmatites a r e  a  maximum of 200 f e e t  long and 
50 f e e t  wide, being poorly zoned t o  we l l  zoned. The cores a r e  gene ra l ly  
qua r t z  and may conta in  accessory microc l ine ,  b i o t i t e ,  and muscovite. The 
in t e rmied ia t e  zones, from one t o  th ree  i n  number, a r e  composed of qua r t z ,  
p o t a s s i c  f e l d s p a r ,  and a l b i t e .  Radioac t iv i ty  i s  u sua l ly  present  i n  t h e  i n t e r -  
mediate  zones, and accessory co lumbi t e - t an ta l i t e ,  r a re -ea r th  minera ls ,  and 
t h o r i t e  a r e  sometimes found i n  these  zones. The wal l  zones grade i n t o  the 
enc los ing  g r a n i t e ,  and con tac t s  a r e  gene ra l ly  obscure. 

The pegmatite depos i t s  of  Fremont County a r e  s c a t t e r e d  over the mountain- 
ous po r t ions  of the county and a r e  d ive r se  i n  s i z e ,  s t r u c t u r e ,  and content .  
Many of the  depos i t s  a r e  i s o l a t e d  and cannot be grouped convenient ly,  but  four  
d i s t r i c t s ,  Cotopaxi, Eight  Mile Park, Devils  Hole, and Miconite,  a r e  recogniz- 
a b l e  based on geologic s i m i l a r i t y  and geographic loca t ion .  Only two of  these 
d i s t r i c t s  a r e  described he re in .  

Pegmatite depos i t s  of  the  Eight  Mile Park d i s t r i c t ,  a n  a rea  of about 10 
square mi l e s ,  a r e  wi th in  o r  a d j o i n  Royal Gorge Park, a  r e c r e a t i o n a l  and scenic  
a r e a  8 miles  northwest of Canon Ci ty .  

The a rea  i s  under la in  by Precambrian igneous and metamorphic rocks t h a t  
a r e  in t ruded by pegmatites and a few mafic d ikes .  The Precambrian complex has 
been u p l i f t e d  i n  r e l a t i o n  t o  Cambrian-Ordovician sedimentary rocks t h a t  have 
been t i l t e d  t o  form a n  eastward-dipping hogback e a s t  of the  a rea  and westward- 
dipping beds west of the a r e a .  Beryl-bearing pegmatites a r e  not  known t o  



occur south of  the Royal Gorge of the Arkansas River,  which b i s e c t s  the u p l i f t ,  
o r  no r th  of U.S. Highway 50,  although t h e  Precambrian complex containing peg- 
m a t i t e ~  extends beyond these boundaries.  Remnants of Ordovician rocks a r e  
exposed wi th in  t h e  a rea  but  not  i n  the immediate v i c i n t i y  of  the  pegmatite 
outcrops.  The r e s i s t a n t  pegmatites have formed some of the r idges  t h a t  con- 
s t i t u t e  prominent topographic f ea tu res  of the d i s t r i c t .  

The Precambrian rocks include g r a n i t e s ,  s c h i s t s ,  gne i s ses ,  a p l i t i c  dikes,  
and pegmati tes ,  the  youngest being the a p l i t i c  dikes and pegmatites.  

The southern por t ion  of the area abounds with smal l ,  narrow pegmatite 
depos i t s .  Some l enses  a r e  only a  few f e e t  i n  length.  The smaller  depos i t s  
a r e  not  considered t o  be of economic i n t e r e s t .  The l a r g e r  depos i t s  a r e  
roughly t abu la r  bodies t h a t  a r e  a s  much a s  three-quar te rs  of a  mile  i n  
length  and range from 100 to  650 f e e t  i n  width. 

The pegmatites a r e  composed of q u a r t z ,  muscovite,  and p o t a s s i c  fe ldspar  
with accessory b i o t i t e ,  ga rne t ,  tourmaline, and beryl .  Small amounts of  
co lumbi t e - t an ta l i t e ,  t r i p l i t e ,  and o t h e r  unusual minera ls ,  such a s  fremonti te ,  
a r e  a l s o  present .  

The pegmatites vary widely i n  s t r u c t u r e  and i n  accessory-mineral content ,  
no t  only between d i f f e r e n t  depos i t s  but  a l s o  wi th in  a  s i n g l e  depos i t .  Well- 
defined zones occur only i n  the Mica Lode depos i t  (item Colorado 34 i n  t ab le  
A-1). Here the  f e ldspa r  and muscovite occur i n  l a rge  masses t h a t  can be 
e a s i l y  mined and s o r t e d .  Beryl and co lumbi t e - t an ta l i t e  a r e  segregated i n  the 
25- by 90-foot intermediate  zone. This zone was exposed near the  f l o o r  of 
the 215- by 205- by 131-foot open p i t  during t h e  l a s t  f e ldspa r  and muscovite 
opera t ions ,  dipping i n t o  the  south wall  of the  p i t .  The por t ions  of t h i s  
zone remaining above the f l o o r  of  the  main cu t  a r e  est imated t o  conta in  90 
tons of be ry l  and 2,500 pounds of  co lumbi t e - t an ta l i t e .  Assuming t h a t  the zone 
continues downward on the gen t l e  d i p  observed f o r  40 f e e t  below the  f l o o r  of 
main c u t  without a  reduct ion i n  c ross  s e c t i o n  o r  l eng th ,  reserves  of 400 tons 
of be ry l  and 5.6 tons of co lumbi t e - t an ta l i t e  a r e  est imated t o  occur i n  t h i s  
zone. 

A t  o the r  depos i t s  i n  the  Eight  M i l e  Park d i s t r i c t ,  the zoning i s  poor o r  
absent .  Feldspar  and quartz  a r e  intergrown, and l a rge  c r y s t a l s  o r  masses of 
e i t h e r  a r e  uncommon. The bery l  and co lumbi t e - t an ta l i t e  i n  these  depos i t s  a r e  
not segregated s o  a s  t o  be economically recoverable.  

The pegmatite depos i t s  of t h e  Devils  Hole d i s t r i c t ,  a  4-square-mile a rea  
of high r e l i e f  and of deep, narrow canyons, occur i n  a  Precambrian complex of 
s c h i s t  and gneiss .  This complex i s  nor th  of Precambrian g r a n i t e s  t h a t  a r e  
exposed i n  the Arkansas River canyon t o  the south.  Immediately west of the 
a r e a ,  the  Precambrian rocks a r e  covered by T e r t i a r y  volcanic flows. 

The prominent, r e s i s t a n t  , l i gh t - co lo red  , irregularly-sized-and-shaped 
pegmatite depos i t s  outcrop a t  var ious  a l t i t u d e s  and appear t o  be randomly 
d i s t r i b u t e d .  



Development on the Zingheim depos i t  (i tem Colorado 37 i n  t a b l e  A-1), the 
l a r g e s t  known pegmatite deposic  i n  the  d i s t r i c t ,  i n d i c a t e s  i t  t o  be a tabular  
body with l imi t ed  v e r t i c a l  ex ten t .  The depos i t  has been worked mainly for  
f e ldspa r  and mica. Since 1935, be ry l  has been saved a s  a byproduct, and,  
more r e c e n t l y ,  co lumbi t e - t an ta l i t e  a l s o  has been recovered. Rose quar tz  has 
been mined i n  small  q u a n t i t i e s  f o r  mineral  specimens and decora t ive  ma te r i a l .  

Zoning i s  we l l  developed only i n  the southern p a r t  of  the d e p o s i t ,  and 
becomes l e s s  d i s t i n c t  toward the nor thern  p a r t .  The zonal  u n i t s  c o n s i s t  of a 
wa l l  zone of quartz-microcl ine-muscovite-albi te  pegmatite,  a n  intermediate  
zone of muscovite-albi te-quartz  pegmatite,  and a core zone of massive micro- 
c l i n e  and qua r t z  pegmatite.  No border zone has  been d i s t ingu i shed ,  and con- 
t a c t s  with t h e  enc los ing  schist: rock a r e  gradat ional .  

B i o t i t e ,  g a r n e t ,  and magncti te  a r e  accessory minera ls .  Some be ry l  and 
co lumbi t e - t an ta l i t e  occur i n  t h e  intermediate  zone. 

Other pegmatites i n  the  a r e a ,  d ike - l ike  i n  appearance of outcrop,  a r e  
only a few f e e t  wide and a few tens  of  f e e t  long. Some resemble coarse-grain-  
g r a n i t e  s t r i n g e r s  i n  the sch i s tose  h o s t  rock.  No evidence of  r a r e  minera ls ,  
o t h e r  than be ry l  and co lumbi t e - t an ta l i t e ,  was foultd during the  inves t iga t ion .  

No o t h e r  pegmatite outcrops worthy of more than a b r i e f  inspec t ion  
were found by reconnaissance. 

Q m r t z  Creek D i s t r i c t  

The Quartz Creek (Ohio Ci ty)  d i s t r i c t  ( f i g .  1, No. 5 ;  f i g .  2 ;  and items 
Colorado 38 t o  50 i n  t a b l e  A-1) i s  i n  Gunnison County. 

The pegmatite occurrences a r e  on the s t e e p  s lopes  on both s i d e s  of Quar tz  
Creek v a l l e y  and overlook the townsite of Ohio C i ty ,  a former gold mining 
community (10 - 3  - 14) .  The many ind iv idua l  pegmatite exposures,  most of  which 
a r e  long and narrow, crop o u t  i n  Precambrian metamorphic rocks; a few a r e  i n  
Precambrian g r a n i t e .  The exposures a r e  f l a t -d ipp ing  dikes ranging i n  length  
from a few t ens  of f e e t  t o  about 1,800 f e e t  and i n  width from 5 f e e t  t o  1,000 
f e e t .  Diamond d r i l l i n g  has  e s t ab l i shed  downward con t inu i ty  f o r  275 f e e t  on 
the  d i p  f o r  the  Brown Derby depos i t s  (l4). The pegmatite d ikes  tend t o  pinch 
and swel l  i n  the  wider sec t ions  and o f t e n  have branching spurs .  They a r e  
e s p e c i a l l y  i r r e g u l a r  i n  the l a r g e r ,  pod-l ike sec t ions  and more uniform i n  the 
long,  narrow extens ions .  Minor f a u l t  displacements a r e  i n  evidence i n  some of 
t h e  exposures.  The occurrences e x h i b i t  ex tens ive  t o  incomplete zonal  s t r u c -  
t u r e .  I n  some cases ,  zones have been i d e n t i f i e d ;  i n  o t h e r s ,  zoning is l e s s  
d i s t i n c t .  Zonal s t r u c t u r e  tends t o  be discontinuous and a s p m e t r i c a l ,  n o t  
being developed on both s i d e s  of a c e n t r a l  co re .  The zonal  sequence i s  not  
t h e  same i n  each depos i t ,  and a s p e c i f i c  zone may be present  only a s  a small  
pod o r  may be missing a l t o g e t h e r .  

Two genera l  types of pegmati tes ,  with many v a r i a t i o n s ,  a r e  known i n  the  
Brown Derby a rea :  (1) A quartz-microcline-muscovite pegmatite with accessory 
topaz ,  b lack  tourmaline, and l e p i d o l i t e ;  (2) a l i t h i a - b e a r i n g  type i n  which 



FIGURE 2. - Location of Beryllium Properties, Quartz Creek (Ohio City) District, 
Gunnison County, Colo. 



spodumene, l e p i d o l i t e ,  and "watermelon" (red and pink enclosed i n  green) tourmaline 
a r e  the p r inc iap l  minerals  and t a n t a l i t e  and f l u o r i t e  a r e  accessory minerals .  
Locally,  a l b i t e  and c leave land i t e  a r e  a l s o  p r i n c i p a l  minerals  i n  both types .  A 
depos i t  may conta in  on ly  one type o r  both types of  pegmatite. Beryl is present  i n  
both types,  usual ly  i n  the  intermediate zone o r  zones, although i t  is a l s o  found 
i n  the wa l l  zone and core  zone of s e v e r a l  of the  Brown Derby deposi ts .  

Surface exp lo ra t ion  has been done on a number of the  p roper t i e s ,  but mining has 
been l imi ted  l a r g e l y  t o  shallow excavations on the  Brown Derby and New Anniversary 
(Bucky) p roper t i e s .  

The d i s t r i c t  was examined and described by the U.S. Geological Survey i n  the 
1950's @I), and the  Bureau of Mines c o r e - d r i l l e d  the Brown Derby pegmatite i n  
1950-51 0. 

Bureau of Mines personnel again  v i s i t e d  the d i s t r i c t  i n  1962 t o  examine work- 
ings  and dumps f o r  white beryl  t h a t  occurs i n  a n  a lb i t e -quar tz  zone along the foot-  
wal l  of the  Brown Derby pegmatite No. 1 ( f ig .  3 ) .  This white v a r i e t y  i s  d i f f i c u l t  
t o  i d e n t i f y  i n  hand specimens, and the re  had been the p o s s i b i l i t y  t h a t  some beryl  
might have been overlooked i n  the  mining operations c a r r i e d  on pr imar i ly  f o r  l i thium. 
Rock exposures and dumps were checked wi th  a portable nuclear  beryllium detector .  
The dump i n  f r o n t  of  No. 2 tunnel  ( f ig .  3) proved t o  have a s u b s t a n t i a l  content of 
white b e r y l ;  some of i t  i n  coarse fragments. Many small (maximum of 3 f e e t  i n  
diameter) pods of be ry l  were a l s o  detected i n  the  wal ls  and back of tunnel No. 2 ,  
one l a rge  pod having been l e f t  i n  the back near the  l e f t  f ace  of the  tunnel .  The 
be ry l - r i ch  por t ion of  the  d ike  was i n  a footwall  zone. Sampling r e s u l t s  indicated 
t h a t  t h e  dump contains a t  l e a s t  1,500 tons of ma te r i a l  averaging about 0.12 percent 
BeO. There was no bas i s  f o r  e s t ima t ing  the  ex ten t  of the  footwal l  zone exposed i n  
the  tunnel  o r  the  tonnage contained the re in .  However, the m a t e r i a l  l e f t  i s  e s t i -  
mated t o  con ta in  a s  much a s  2.97 percent BeO. 

The examination indicated that the beryllium content  of the depos i t s ,  a s  a 
whole, was very low and v e r i f i e d  the  r e s u l t s  reported on t h e  e a r l i e r  Bureau of 
Mines d r i l l i n g  p r o j e c t  and the  Geological Survey work. The d r i l l  cores f o r  the 
por t ions  of seven c r o s s c u t t i n g  d r i l l  holes  i n  pegmatite rock,  aggregating 458.5 
f e e t ,  contained,  by chemical ana lyses ,  from 0.01 t o  0.14 percent BeO, and had an 
average content  of s l i g h t l y  more than 0.03 percent BeO. 

Table 2 gives the analyses  of samples co l l ec ted  during the  1962 examination. 

TABLE 2. - Analyses of  samples from Brown Derby pegmatite; 
Gunnison County, Colo . , i n  percent 

Sample I BeO1 

HCM-187 ........... 0.04 
188 ............ 
189 ............ 

............ 190 
191 ............ 
192 ............ 
193 ............ 
194 ............ 
195.. .......... 12.18 

IRadiometric analyses.  

3 . h  1 I.+ 1 ; 1 o:!: 
- - 

"Chemical analyses.  

~ h 0 , ~  e a r t h  
oxide 

- I - I - - 
3Numbers r e f e r  t o  f igure  3. 



FIGURE 3. - Brown Derby Mine, Gunnison County, Colo. 



Crys ta l  Mountain (Storm Mountain) D i s t r i c t  

Zoned and unzoned pegmatites crop o u t  i n  Precambrian metamorphic rocks 
i n  the  C r y s t a l  Mountain (Storm Mountain) d i s t r i c t  ( f i g .  1, No. 6;  items 
Colorado 74, 78, and 89 i n  t a b l e  A-1)in Larimer County. The t abu la r  and 
e l l i p t i c a l  outcrops range from 20 to  over 3,000 f e e t  i n  length  and from 
1 f o o t  t o  100 f e e t  i n  width. Most a r e  concordant with t h e  enclosing hos t  
rock; a few cu t  across  the f o l i a t i o n  of the  metamorphic rocks. 

Zoned depos i t s  conta in  a whi te - to- rus ty  s t a ined  qua r t z  o r  qua r t z -pe r th i t e  
core.  Most depos i t s  have only a wall  zone surrounding t h e  co re ,  although some 
con ta in  a s  many a s  th ree  in termedia te  zones. The wal l  zone and the intermedi- 
a t e  zones con ta in  p e r t h i t e ,  p l ag ioc la se ,  microc l ine ,  muscovite,  b i o t i t e ,  and 
tourmaline and accessory a l l a n i t e ,  a p a t i t e ,  co lumbi t e - t an ta l i t e ,  ga rne t ,  
l i t h i o p h i l i t e ,  r a r e - e a r t h  mine ra l s ,  t h o r i t e ,  and uranium minerals .  The 
accessory minera ls  a r e  sca rce  and a r e  e r r a t i c a l l y  d i s t r i b u t e d  when found i n  
the pegmatites.  Beryl occurs  a s  c r y s t a l s  from 1 inch t o  2 f e e t  i n  diameter 
i n  almost a l l  zones, with t h e  l a r g e s t  c r y s t a l s  gene ra l ly  i n  the core zones. 

Unzoned pegmatite depos i t s  a r e  heterogeneous mixtures  of qua r t z ,  or tho-  
c l a s e ,  p e r t h i t e ,  muscovite,  and b i o t i t e .  Accessory minerals  a r e  a l l a n i t e ,  
be ry l ,  co lumbi t e - t an ta l i t e ,  l i t h i o p h i l i t e ,  monazite, r a r e - e a r t h  minera ls ,  
s c h e e l i t e ,  t h o r i t e ,  tourmaline, and uranium minera ls .  The accessory minerals  
a r e  e r r a t i c a l l y  d i s t r i b u t e d  a s  smal l ,  ind iv idual  c r y s t a l s ;  occasional  pods a s  
l a rge  a s  15 inches i n  diameter a r e  found. 

The pegmatites have been mined i n t e r m i t t e n t l y  through small opencuts and 
some shallow, underground workings. Development, mainly f o r  mica, b e r y l ,  and 
t h e  accessory minera ls ,  proved p a r t i a l l y  successfu l .  Mining and t ranspor ta-  
t i o n  c o s t s  l imi t ed  most of  t h e  a c t i v i t y  t o  those periods when emergency pro- 
curement ex i s t ed .  

Other Pegmatite Areas 

Other pegmatite d i s t r i c t s  and depos i t s  i n  Colorado t h a t  conta in  bery l  but  
a r e  considered of  small  economic importance as  t o  be ry l  production a re :  

Boulder County a rea  ( f i g .  1, No. 7,  and items Colorado 1 t o  5 
t a b l e  A-1) , 

Beryl Gem depos i t ,  Mesa County (item Colorado 98 i n  t a b l e  A - l ) ,  

Park County a rea  (not inc luding  Badger F l a t s )  ( f ig .  1, No. 8 ,  
and items Colorado 99 t o  103 i n  t ab le  A - l ) ,  

Black Cloud d e p o s i t ,  T e l l e r  County (item Colorado 104 i n  t ab le  A-1). 

Table 3 l i s t s ,  by coun t i e s ,  t h e  production of b e r y l ,  co lumbi t e - t an ta l i t e ,  
mica, and o t h e r  minerals  from Colorado pegmatites.  



TABLE 3.  - Production from Colorado pegmatites, excluding fe ldspar ,  
by count ies ,  through 1963 

County 

Boulder. ..... 
Chaf fee . .  .... 
Clear Creek.. 
Custer ....... 
Douglas.. .... 
E l  Paso.. .... 
Fremont.. .... 
Gilp in  ....... 
Gunnison ..... 

Je f fe r son . . .  . .. Lake... . . . .  
Larimer..  .... 

....... Mesa.. 
Park.. ....... 
Saguache.. ... 
T e l l e r .  ...... 
Weld ......... 

New Mexico 

The pegmatite depos i t s  of New Mexico were reported by Redmon ) Worthy of 
mention i n  t h i s  r epor t  a r e  the White Top deposi t  i n  the Gold H i l l  d i s t r i c t  i n  Grant 
County and the  Harding pegmatite i n  the P icur i s  d i s t r i c t  i n  Taos County. 

Gold H i l l  D i s t r i c t  

The White Top deposi t  ( f i g .  1, No. 9,  and item New Mexico 1 i n  t a b l e  A - 1 )  
comprises th ree  roughly c i r c u l a r ,  p ipe- l ike  zoned pegmatite bodies, ranging from 
75 t o  125 f e e t  i n  diameter,  i n  a Precambrian g ran i t e .  S t r i k e s  and d ips  a r e  inde te r -  
minate. The zonal  s t r u c t u r e  i n  each pegmatite cons i s t s  of a core of massive white 
quar tz ,  an  in termedia te  zone of q u a r t z - a l b i t e  pegmatite, and a wal l  zone t h a t  i s  
gradat ional .  The only beryl  observed a t  the  deposi t  was i n  the  s h a f t  dump near the 
southernmost outcrop.  Columbi te- tanta l i te  and o the r  r a re -ea r th  minerals  have been 
reported but were not  observed. 

P i c u r i s  D i s t r i c t  

The Harding pegmatite ( f i g .  1, No. 10,  and item New Mexico 2 i n  t a b l e  A-1) i s  
a well-zoned, t a b u l a r ,  f l a t - l y i n g  dike  i n  Precambrian s c h i s t s  and q u a r t z i t e s .  The 
dike i s  more than 2,500 f e e t  long and ranges i n  thickness from 25 t o  75 f e e t .  
Development has exposed the downward d ip  of the  d ike  f o r  approximately 600 f e e t .  

The main i n t e r e s t  i n  the Harding pegmatite i s  the  occurrence of whi te  beryl .  
It is d i f f i c u l t  t o  d i s t i n g u i s h  white b e r y l  from the quar tz ,  f e ldspar ,  and spodumene 
of the  depos i t .  Some pink- and yellow-tinted beryl  has been found i n  the deposi t .  

Beryl ,  
pounds 

2,925 
49,805 

8,796 
- 

Some 
Some 

1,086,946 
- 

130,049 

108,152 
311 

358,790 
2,780 

61,566 
- 
- 
- 

Columbium- 
tantalum 
minerals ,  

pounds 
Some 

1,093 
188 
- 
- 
- 

3,574 
- 

111,367 

4,327 
- 
102 
- 

2,020 
- 
- 

Rare- 
e a r t h  

minera ls ,  
pounds 

Some 
Some 
Some 
- 
500 
- 

80,000 
1,128,000 

30 

15,545 
26 

- 
18,160 

- 
- 
- I 8,000 

Remarks 

- 
- 
- 

137 tons t h o r i t e .  
Y t t r o f l u o r i t e .  
39 tons t h o r i t e .  
58 tons l e p i d o l i t e .  
Xenotime, g a d o l i n i t e ,  

y t t r o f l u o r i t e .  
2,850 pounds t h o r i t e ,  

2,239 tons l e p i d o l i t e ,  
20 tons amblygonite. 

- 
- 
- 
- 
- 
- 
- 

Mica 
Pounds- 

shee t  

- 
7,970 
5,208 

- 
- 
- 

30,000 
- 

800 

2,000 
- 

88,660 
- 
- 
- 
- 

- 

Tons- 
scrap 

195 
787 
210 

8 
- 
4 

50,438 
- 

413 

540 
- 

2,022 
- 

504 
13 

- 
14 
- 



The b e r y l  occurs i n  quartz-albite-perthite-muscovite pegmatite zones t h a t  
range from 6 inches t o  8 f e e t  t h i c k  and t h a t  occur ad jacent  t o  both the  hang- 
ing  wa l l  and the  footwal l  zones. 

Other minerals  of  importance i n  the  Harding pegmatite include l e p i d o l i t e ,  
m i c r o l i t e  , and columbite- t a n t a l i t e  . 

Table 4 l i s t s  New Mexico product ion,  by coun t i e s ,  of  be ry l ,  columbite- 
t a n t a l i t e ,  and mica through 1963. 

TABLE 4. - Production from New Mexico pegmatites,  excluding f e ldspa r ,  
by coun t i e s ,  through 1963 

South Dakota 

County 

Bernal i l lo . . . . . . . . . . .  
Mora ................. 
Rio Arr iba  ........... 
San Miguel ........... 
Santa Fe ............. 
Taos ................. 

The pegmatite depos i t s  of  South Dakota occur i n  the  Black H i l l s  a rea  of 
Custer  and Pennington Counties and i n  the  Tinton d i s t r i c t  of Lawrence County. 

Black H i l l s  Area 

Beryl ,  
pounds 

- 
Some reported t o  

be present .  
12,748 
49,015 

Some reported t o  
be present .  

1,678,054 

The pegmatite depos i t s  of t h e  Black H i l l s  a r e a  ( f ig .  1, No. 11, and items 
South Dakota 1 t o  16 i n  the  t a b l e  A-1) occur a s  unzoned t o  well-zoned bodies 
i n  Precambrian s c h i s t s ,  gne i s ses ,  and q u a r t z i t e s ,  varying g r e a t l y  i n  s i z e  with 
no two being a l i k e .  They a r e  mined s e l e c t i v e l y ,  u sua l ly  by two- o r  three-man 
opera t ions  but  occas ional ly  by a s  many a s  10 to  20 men. This p r a c t i c e  r e s u l t s  
i n  unsystematic  development of the  d e p o s i t s .  Some pegmatite depos i t s  a r e  
mined f o r  f e ldspa r  only;  some a r e  mined f o r  the  r a r e r  minera ls ;  while o thers  
a r e  mined f o r  f e ldspa r  with the  r a r e r  minerals  being recovered a s  byproducts. 

The pegmatites of the  Black H i l l s  a r ea  occur a s  l i gh t - co lo red ,  various- 
tex tured  depos i t s  t h a t  c o n t r a s t  wi th  the  hos t  rocks. Quartz and f e ldspa r  a r e  
the major c o n s t i t u e n t s .  Beryl ,  spodumene, amblygonite, l e p i d o l i t e ,  and tri-  
p h y l i t e  a r e  minor cons t i t uen t s .  Accessory minerals  a r e  co lumbi t e - t an ta l i t e ,  
m i c r o l i t e ,  c a s s i t e r i t e ,  and var ious  uranium, thorium, and r a re -ea r th  minerals .  

Columbite- 
t a n t a l i t e ,  

pounds 
- 
- 

5,092 
16,816 

Some reported t o  
be present .  

- 

The zoned pegmatite depos i t s  have cores of quartz  o r  quar tz - fe ldspar .  A s  
many a s  13 in termedia te  zones have been i d e n t i f i e d  and c l a s s i f i e d  according t o  
the  mine ra l  assemblages. A wa l l  zone i s  not  always present ;  a border zone is 
recognizable i n  most depos i t s ,  bu t  i n  some cases i t  grades i n t o  the hos t  rock. 

Mica 
Pounds- 

shee t  
30 

11,123 

604,927 
12,049 

175 

7,413 

Tons- 
scrap 

- 
835 

15,191 
1,115 - 

14,983 



The t o t a l  number of pegmatite depos i t s  (5) i n  the Black H i l l s  a r e a  is  not 
known, but  Gynne @) mapped about 1,500 i n  a 73-square-mile a rea .  

Tinton D i s t r i c t  

The Tiriton d i s t r i c t  ( f i g .  1, No. 12) conta ins  about 200 pegmatite depos- 
i t s  (E, 2) t h a t  vary from unzoned t o  w e l l  zoned and range from a few inches 
t o  300 f e e t  i n  width and up t o  1,500 f e e t  i n  length .  Most a r e  nea r ly  p a r a l l e l  
t o  the  f o l i a t i o n  of the enclosing Precambrian s c h i s t .  T e r t i a r y  igneous rocks 
have intruded t h e  s c h i s t s  and the  pegmati tes .  The pegmatites a r e  r e s i s t a n t  to  
weathering and s tand  out  a s  small  r i d g e s  i n  the  s c h i s t  hos t  rock. Those t h a t  
have been weathered a r e  t raceable  by t y p i c a l  pegmatite f l o a t  m a t e r i a l .  A few 
of the  prominent outcrops have branching "limbs" o r  extensions.  

Each zoned pegmatite depos i t  u sua l ly  i s  comprised of a quar tz  o r  quar tz -  
f e ldspa r  co re ,  a s  many a s  e i g h t  in te rmedia te  zones c l a s s i f i e d  according t o  
mineral  assemblages, a wa l l  zone, and a border zone. The wal l  zone i s  absent  
i n  some of the  depos i t s ,  and the border zone sometimes grades i n t o  t h e  s c h i s t  
hos t  rock. 

The major minerals  of the depos i t s  a r e  f e l d s p a r ,  qua r t z ,  and muscovite. 
Minor minerals  include c a s s i t e r i t e ,  columbite,  spodumene, and amblygonite. 
Accessory minerals  a r e  a p a t i t e ,  tourmaline, l i t h i o p h i l i t e ,  and bery l .  

Production of pegmatite minera ls ,  excluding f e ldspa r ,  i n  South Dakota 
is  l i s t e d  i n  t a b l e  5 .  

TABLE 5 .  - Production from South Dakota pegmatites , excluding f e l d s p a r ,  
by coun t i e s ,  through 1963 

Utah - 

County 

Custer . . . .  
Lawrence.. 
Pennington 

Grani te  Mountain D i s t r i c t  

. The pegmatites of the  Grani te  Mountain d i s t r i c t  ( f i g .  1, No. 13,  and item 
Utah 1 i n  t a b l e  A-1) a r e  small, narrow depos i t s  i n  T e r t i a r y  quartz  monzonite 
and quar tz  d i o r i t e  i n  the  c e n t r a l  southern  p a r t  of Tooele County. The out -  
crops range from a few f e e t  t o  100 f e e t  i n  length  and from a few inches t o  a 
few f e e t  i n  width. 

Beryl ,  
pounds 

2,579,852 
- 

5,403,774 

The unzoned t o  p a r t i a l l y  zoned pegmatites a r e  composed p r i n c i p a l l y  of 
f e ldspa r  and qua r t z  with some b i o t i t e  and/or  muscovite. Accessory tourmaline, 

Columbium- 
tantalum 
minera ls ,  

pounds 

29,046 
109,303 
160,816 

Cass i t -  
e r i t e ,  
pounds 

13,563 
140,483 
44,827 

Mica Amblyg- 
o n i t e ,  

tons 

5,517 
14 

3,766 

Pounds- 
shee t  

1,494,840 
- 

716,624 

Tons- 
sc rap  

15,421 
- 

39,456 

Spodu- 
mene 
tons 

1,892 
6,673 

61,845 

Lepid- 
o l i t e ,  

tons 

198 
10 

8,342 



a p a t i t e ,  and magnetite a re  present.  Not a l l  the pegmatite deposi ts  contain 
beryl .  Those tha t  do, contain beryl c rys t a l s  up to  1 inch i n  diameter and 
3 inches long; however, most beryl  c rys t a l s  a r e  of "pencil lead" s i z e .  

Wyoming 

The p r inc ipa l  occurrences of pegmatites i n  Wyoming a r e  i n  the  Copper 
Mountain d i s t r i c t  i n  Fremont County and i n  the Haystack Mountain d i s t r i c t ,  
Goshen County. 

Copper Mountain D i s t r i c t  

The pegmatite deposi ts  of the Copper Mountain d i s t r i c t  ( f ig .  1, No. 14, 
items Wyoming 9 and 10 i n  t ab le  A-1) a re  small,  l e n t i c u l a r ,  l ight-colored,  
unzoned bodies t h a t  range from 3 t o  40 f e e t  wide and from 65 to  500 f e e t  long. 
These bodies a r e  discordant t o  the f o l i a t i o n  of the dark-colored Precambrian 
s c h i s t s ,  gneisses ,  and amphibolites t ha t  a r e  a l so  intruded by d i o r i t e  dikes.  
Some deposi ts  a r e  covered by s o i l  mantles t h a t  a r e  as much a s  18 inches thick; 
those covered by s o i l  mantles a re  traceable by the typica l  pegmatite f l o a t .  
The deposi ts  a r e  heterogeneous intergrowths of quar tz ,  fe ldspar ,  muscovite, 
and b i o t i t e .  Accessory minerals include tourmaline, l e p i d o l i t e  i n  the  form 
of laminated books, be ry l  c r y s t a l s  t h a t  range up t o  1,500 pounds i n  weight, 
and c r y s t a l s  of columbium-tantalum minerals t h a t  a r e  small ,  s ca t t e red ,  and 
l imonite  coated. 

Haystack Mountain D i s t r i c t  

The pegmatite deposi ts  of the Haystack Mountain d i s t r i c t  ( f ig .  1, No. 
15, and items Wyoming 1 t o  8 i n  t ab le  A-1) a re  zoned bodies tha t  a r e  concord- 
a n t  t o  the f o l i a t i o n  of the Precambrian sch i s t s .  The deposi ts  range from 5 to 
80 f e e t  wide and from 80 t o  225  f e e t  long. Most deposi ts  have a core of 
quartz-plagioclase pegmatite, intermediate zone o r  zones of quartz-plagioclase- 
orthoclase-muscovite pegmatite, and a wall  zone of quartz-muscovite-tounaaline 
pegmatite t h a t  grades i n t o  the hos t  rock. Some white- t o  blue-colored beryl 
i s  found i n  the intermediate and the wall  zones. Very sparse columbium- 
tantalum minerals a r e  found i n  the wall  zone. 

Production of Wyoming pegmatites, by counties ,  through 1963 i s  l i s t e d  i n  
t ab le  6. 

TABLE 6 .  - Production from Wyoming pegmatites, excluding feldspar ,  
by counties ,  through 1963 

County 

Albany ............. 
Carbon....... ...... 
Fremont ............ 
Goshen ............. 
Natrona ............ ........... Niobrara 
P l a t t e  ............. 

Beryl,  
pounds 

277 - 
57,746 

5,834 
119 

5,410 - 

- 
3,115 - 

- 
- 
- 
- 

Columbium- 
tantalum 
minerals , 

Rare-earth 
minerals,  

pounds 

Mica 
Pounds - 

shee t  
Tons - 
scrap 
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APPENDIX w 
0 

TABLE A-1. - P e w t i t e e  i n v e s t i g a t e d  

Proper ty  County end 
l o c a t i o n  of p roper ty  

Occurrence(s) P r i n c i p a l  minerals i  

1. Thompson Beryl 
(5 claims) .  

2. h b l y  ............ 

3 .  E e t e m i l l  
Group (12 
claims) .  

4 .  Morning S ta r . . . . .  

5. Alma............. 

6. Aquarius C l i f f s . .  

7. Bayview 
Beryllium 
(6 claims) .  

8. Duncan Mine... . . .  

9.  Hunmingbird 
Group (6 
claims) .  

10. Jeanene 
(3 c la ims) .  

11. Mica Ace 
(7 c la ims) .  

12. Mica Giant  
(4 claims) .  

General  development 

Cachise 
Sec8 14 ,  23. 
T 20 S, R 27 E. 

Maricopa 
See 7 ,  
T 6 N , R 4 W .  

Mar iwpa  
NW114, sec 36,  
T l S , R 3 W .  

Maricopa 
NW114, see 16 ,  
T 7 N ,  R 3 W. 

Mahave 
NE114, sec 26, 
T 17 N, R 14 W. 

Mohave 
SE part4 
T 17 N ,  R 12 W. 

nohave 
Sec 7 ,  
T 15 N ,  R 13 W. 

M o h a ~  
NE114, sec 12 ,  
T 20 N, R 11 W. 

& h a w  
Approx .4 

T 39  N. R 15 W. 

Hohave 
Sees 30, 31,  
T 16-112 N ,  
R 15 W 

Mahaw 
Sec 24, 
T 19 N ,  R 17 W. 

Mohave 
See 10 ,  
T 19 N, R 1 5  W. 

Sample d e e e r i p t i o n  

Narrow f rac tu re .  
f i l l e d  wi th  q u a r t z .  

Small; unroned 

UnEoned; 2 t o  10 
i t  wide; i n  s c h i s t  

Bulbous; n o r t h e r n :  
600 f t  long ,  100 f t  
wide; southern:  300 
f t  long,  75 f t  wide. 

Dikes; 150 f t  long ,  
1 i n .  t o  2 f t  wide, 
5 f t  deep;  i n  
g r a n i t e .  

N m r o u s  narrow, 
p a r t l y  zoned bodies .  

Unroned; i n  g r a n i t e  
g n e i s s .  

Pipe wi th  r a d i a t i n g  
d ikes .  

750 f t  long ,  1 t o  5 
f t  wide; concordant 
t o  mica s c h i s t .  

Zoned; 300 f t  long ,  
100 f t  wide. 

Discontinuous;  
500 f t  long ,  20 
t o  30 f t  wide. 

Dikes; i n  g r a n i t e  

Percent  ~ e o a  

Arizona 
Pa le  b lue  bery l  
c r y e t a l s  1 i n  by 
318 i n .  

Grey l e p i d o l i t e  

Muscovite i n  1-112- 
t o  4 - i n  books 

~ p o d ~ e n e ,  mblyg- 
o n i t e ,  aparse  
l e p i d o l i t e ,  s c a n t  
a l u m b i t e .  

Buren i te ,  monazi te ,  
samarsk i te ,  bismite ,  
f e rguson i te ,  b e r y l ,  
Ag minera l s .  

Green b e r y l ,  mona- 
r i t e ,  euxen i te .  

Beryl 

Magnet i te ,  hemat i t e ,  
g a d o l i n i t c .  

Blue b e r y l  1/16 t o  1 
i n .  i n  d iamete r ,  
muscovite ,  kyan i te .  

Large b e r y l  c r y e t a l s  

Mwcovitc  

Mweovite  

Renarks 

8-11 s i d e h i l l  f v t a  

Open c u t  

6 - f t -deep  p i t  and 
open cu t .  

4 s i d e h i l l  c u t e  

Open c u t s  and 
t r enches .  

3 s i d e h i l l  c u t s  

Small open c u t s  

Open c u t  on each  
of 3 p e w t i t e l .  

S t r ipped  area 

Bulldozed c u t e  

(1) 8 - f t  sample i n  
g r a n i t e  along 
q u a r t z  w i n .  

(2) 14 i n  across 
qUa7tE Vein. 

(3) 8 i n  eerose 
quar tz  vein.  

(4) 10 i n  across 
quart.  v e i n .  

(5) 6 i n  across 
q u a r t s  v e i n  near 
b e r y l  c l u s t e r .  

S t r ipped  d e b r i s  

Grab o f  be ry l -  
bear ing  zone. 

Selec ted  

Se lec ted  

Gnb--open c u t  No. 1 
2 f t  chip--open 
c u t  NO. 2 
2 - f t  chip--open 
c u t  NO. 3. 

Se lec ted  
g r a n i t i c  a m p l e *  

0 . 0 0 3 ~  

,100 

.37e 

.58e 

1.67e 

.005c 

10.00s' 
13 .00c6 

.54s 

.24c 

.14s 

1.0-3.92c7 
0,0,0.0.0, 
O,O,Oe 

Few 100 l b e  o f  aqua- 
marine b e r y l  had 
been c o l l e c t e d  f o r  
gems tones .  

Chemiesl e.ns1y.i. 
gave 2.0% L k O .  

Muscovite s c r a p  grade. 

(E)" 

Spectrographic s n s l -  
y s i s  i n d i u t e d  p res -  
ence of Cb, Ta, R.E.6 
W) 

Some punch mica 
occur# i n  depoa i t .  

Some punch and e h e c t  
mi fa  occur. i n  
d e p o s i t .  



13. Pare MetAls Mine. &have I P a n l l e l  dikes;  Ewen i t e ,  monazite, 
Sec 26, 2 t o  100 it wide s-rekite, b i m i t e  
T 17 N ,  R 14W and up to  2,000 ferguaonite,  beryl .  

f t long. I r o l f r m i t e .  
14. S i l i c a  Hill... . . .  &have Zoned; quarta-  n O ~ t i t e  

Sec 24. microcline-muscovite 
I T 18 N: R 1 2 ~ 1  pegmatite with I . - 

quartz COle8. 
15. White Hill . . . . . . .  &have Small, unzwed. 1 %  I f ine  grained I - 

17. Windy 
(6 claims). 

18. Berry's Wonder.. 

Magnetite, hematite, 
caltmbita,  R.E.8 

Beryl 

. 

. I Beryl, a p a t i t e  

T 27 N; R 20W. 
&have 

~ p p r n x . ~  
T 13 S,  R12W. 

Pims 
aecs 20, 29, 
T 18  S,  R 8 E. 

Yevapei 
N112 . ses 15. 

21. Black Pear l  
(11 patented 
c l a i m .  5 
unpatented 
claim.). 

Pipes; i n  grani te  

-11 bodies; 150 
f t  long and up 
M 3 f t  thick.  

Elongated, zoned 

19. Big Reef Mine 
(21 claims). 

22. B. 0.  Beryl P a r t i a l l y  soned 
(5 claims). bodies up to  1,500 

f t l o n = a n d l O f t  

T ~ N , R ~ w :  
Yavapai 

SE114, ses 8 ,  
T 7 N , R 2 W .  

Yevapai 
SW1/4, seo 19, 
T 10 N.  R 1 E. 

Yavapai 
NWll4, aec 18, 
T 15 N ,  4 7 W. 

. . 

25. Juniper Group Elongate bodies; up 
(10 claims). t o  400 f t  long, 

In termi t ten t  f o r  
over 1,000 f t .  

Exposed 100 f t  long, 
35 f t  wide, 30 f t  
deep i n  creek bed. 

Qurtr body; 6,000 f t  
long. 3 f t  wide, 
250 f t  deep; i n  
g r an i t e .  

23. Dixie Queen ...... 

24. Independence ..... 

Zoned body; 500 f t  
SE114, sec 30, long and up t o  25 
T 8 N ,  R 2 8 .  f t  v ide .  

Zoned body; 1,500 f t  
SW114, aos 30, long, 15 t o  50 f t  

See footnotea a t  end of t ab l e .  

Beryl, garnet ,  
tourmaline, 
megnetite. 

Mica 

Wolframite, sehee- 
l i t e ,  beryl ,  pycite 
f l u o r i t e ,  molybden- 
i t e ,  biemuthinite. 

Muscovite; beryl  
c rys ta l8  up to  
15 i n .  diameter. 

Beryl, spodmene, 
amblygonite. 

Yavapai 
SW114, sec 34, 
T 12 N, R 5 W. 

Yavapei 
NW114, aec 31, 

Light green beryl  
c ry s t a l s  up to  2 i n  
i n  diameter. 

Beryl, epodumene. 
l ep ido l i t e ,  
eolunbite.  

Beryl, c o l m b i t e ,  
t a n t a l i t e ,  mica. 

wide ii grani te .  
Exposed 300 f t  long, 

100 f t  wide, 
30 f t  deep. 

I m g u l a r  dikes 
(m). 

Open cu t s ,  sha f t ,  
a d i t .  

Selected 

General 

Field scanning 
with nuclear 
de tec tor  of 25 
ae l ec t  *ample. of 
country rock and 
pepnetice. 

3 atope;. 
3 bulldozed cuts  

1,565-ft a d i t ,  with 
5 r a i s e s  t o  sur- 
face ;  155-ft  s h a f t  
with 700 f t  of 
d r i f t i n g  and 

Open cuts ;  shallow 
sha f t s  with a w e  
dr i f t i ng .  

5 for metallur-  
g i ca l  tes t ing .  

Smell amount of 
Ic rap  mica has 
been mined. 

Sample* averaged 
0.54 YO*. 

Beryl seprag.tiona 
average l e s s  than 
5% nee. 

Small mounts of 
scrap mica and beryl  
have been mined. 

N )  . 



32 Outpoat and 
0utpo.t 
Extension. 

w 
TABLE A-1. - Penmatitea investinated--Continued w 

Yevapai 
NE114, sec 36, 
T 8 N , R 3 W .  

Yavapai 
N l / Z ,  .BE 3, 
T 7 N ,  R1 W ,  
S112, sec 34, 
T 8 N , R 3 W  

Property 

Dikes with var iable  Huacovire 
a t t i t udes .  

County and 

m d  aulf  idea,  Ag, 
M, Caasite=ite.  

33. P & G Beryl. .. Ysvapsi 1 Sec 30. 1 Beryl Shallow pit. Se lec t  

loca t ion  

Well-zoned bodies; 
over 500 f t  long, 
160 f t wide, 20 
f t  deep. 

34. Pherucite Unzoned body; Beryl 
King. 150 f c  long, 

15 f t  wide. 

of property 
Occurrence(s) 

35. Queen of Mica. 

36. Sunriae.... . . .  

Apat i te ,  beryl ,  
f l u o r i t e ,  garnet .  
m i c m l i t e ,  pyre- 
&lore ,  py r i t e ,  B i ,  
Pb. va. cu oxide. 

Pr inc ipe l  m i n e r a l s  

Arirona--Continued 

Large bench cu t ;  
surface cuts .  

28. Lower Jmbo.. . .  

29. Luke's mist 
Area. 

30. Midnight Owl... 

Wall zone; quartz-  
fe ldspar  pegeuti te;  
i n  achis t .  

General development 

Muscovite 

Zoned; 600 f t  long, 
60 f t  vide;  cote: 
W 8 . i ~  quartz peg- 
mat i te ;  i n t e r n -  
dlate: Quartz- 
amblysonita- 
spodmene-perthite 
pepnati te;  wall  and 
border: Per th i te -  
quar tz- lepidol i te  
pe-atite. 

2 h i l l s i d e  cuts  

Yavapai 
SB114, sec 9, 
T 7 N , R 3 W .  

Yavapai 
Seca 23, 26 
T 10 N, R 1 W 

Yavapai 
NW114, see 31, 
T 8 N , R 2 W .  

3 h i l l s i d e  cu t s  

Lepidol i te ,  spodu- 
mene, amblysonito, 
a p a t i t e ,  c o l m b i t e ,  
U n t a l i t e ,  p r n e t  , 
muscovite. 

. . 
with beryl  
f npnen te .  

Sample deacriptioo 

w e t l y  .cr.p mi-; 
same punch and sheet  
mica recoverable by 
carefu l  cobbing. 

NO beryl  obeerved 

Poorly zoned; 170 f t  
long, 50 f t  wide. 

Poorly zoned bodies; 
a few 100 f t  i n  
length end over 50 
f t  i n  width. 

Well zoned; b u l b u s  

(1) Granite 
(2) P.1d.p.r 
(3) Quartz 
(4) Overburden 

Perfea t  MP 

0 . 0 0 6 ~  
, 0 0 4 ~  
.W4e 
, 0 9 2 ~  

h r k s  

Blue beryl  c ry s t a l s  
up to  5 i n .  i n  d h -  
e t e r ,  pink beryl  
Crylltalll up LO 4 in .  
i n  diemeter, spodu- 
mene l a th s  5 i n  by 
10 i n  by 16 f t .  

Husoovite, beryl  

Apat i te ,  s t a u r o l i t e ,  
bery l ,  spodmene, 
mblygonita,  lepid- 
elite, c ~ l m b i t e ,  
t a n t a l i t e ,  B i  
minerals. 

3 o p n  cuts  

G )  . 

Largest produeins 
p e w a t i t e  i n  
Arizorm (l2). 



I NV114, sec 22. 
T 2 N,  R 71 W. 

37. White Jmbo..  . 
38. White Rock.... 

Yavapai 
SW114. Sec 10, 
T 7 N , R 3 W  

Ysvapai 
Approx.4 
sec 26, 
T 11 N,  R 1 E. 

4. L i t t l e  Bonnie 
Mine. 

5. Runty Cold and 
Cer i te  
(2 claims). 

Boulder 
SB114, sec 33, 
T 2 N. R 71 W. 

Boulder 
E112, sec 17, 
T 2 N, R 71 W 

6. Big Buck and 
White Cloud 
(4claim.). 

Poorly ronea; 100 f t  
long, 40 f t  wide. 

I r r egu l a r  mame* 
50 f t  i n  diameter. 

Chaffee 
8ecs 4 ,  9, 
T 4 8 N , R 8 E .  

7. Blue Brute and 
Sevi l la  Queen 
(3c la ims) .  

8.  Bonus 
Extension 
(12 claims). 

Chaffee 
Sec 34, T 51 N ,  
R 9 B . 8  

Cheffee 
Seos 7 ,  8, 
T 50 N ,  R 5 E.e 

9. Clera Hay lode.  

L 
See footnotes a t  end of tab le .  

Spodmene, smblyg- 
on i t e ,  l ep ido l i t e .  

Beryl 

Chaffee 
NB114, see 11, 
T 14 S ,  R 77 W. 

10. Homeetake Mine 
(3 claims). 

Cut f r a  grani te .  , 0 0 3 ~  
Cut from beryl- 

>.002c 

Shallow p i t s  

25-f t  open cut  

Chaffee 
Sec 34, T 51 N ,  
R 9 E.8 

W p r t e d  t o  contain 
0.13 BeO.' 

Uwoned; concordant Beryl, malachite 75-f t  e d i t  with 15- 
t o  mica s ch i s t .  f t  raise and 25- 

f t  d r i f t ;  surface I 

Colorado 

Small, i r r egu l a r  
subpara l le l ;  i n  
grani te .  

Zoned; border and 
wall: A p l i t i s  
p p a t i t e ,  i n t e r -  
mediate: Thin, 
dark s t reak;  core: 
Cerite-epidote 
p w t i t e .  

Poorly zoned; i n  
gneiss and s c h i s t  

M o n e d ;  No. 1: 400 
f t  long, 55 i t  wide; 
No. 2: 100 f t  long, 
70 f t wide. 

Uwoned 

Unaoned dike; 
i n  gneiss.  

9 en-echelon 
exposure of 
uwoned bodies. 

Beryl 

Beryl, malachite,  
g B T M t .  

Zoned; 200 f t  long, 
50 f t  wide, exposed 
25 f t  i n  p i t s ;  core: 
Quar ts  pegmatite; 
intermediate: 
Quartr-plagioslaae- 
a l b i t e  pegmatite; 
wall :  Granite.  

Zoned; 500 f t  long, 
100 f t wide, 200 f t  
deep i n  p i t ;  core: 
Albi te  pgma t i t e ;  
wall: Quartz- 
albite-muecovite- 
microcline pgmstlte. 

Microcline, 
monazite, 
u r an in i t e ,  
~ e r i t e ,  
~ B ~ ~ N L s I C ~ ,  
f l uo r i t e .  

Surface cu t s  

2 a d i t s ;  
B Y ~ ~ B C .  C Y t 8 .  

Beryl, scrap mica 

Beryl oblerved i n  
dmpe only. 

W )  . 

Beryl c ry s t a l s  114 
i n .  t o  12 i n .  i n  
diameter and 112 
t o  3 f t  long; 
c o l q b i t e ,  an-- 
l i t e ,  muscovite. 

GSCNt, euxeniCe, 
a l l a n i t e ,  
b imu th i t e .  

Apat i te ,  R.E.B 

f Y t B .  

40- f t  inc l ine  
with 30-f t  d r i f t .  

Trenches 

2 open m t s  

Iarge  open cut 

1 large  and 
1 w a l l  p i t .  

Large open p i t  

No beryl  obecrved. 

Grain s i z e  of 
maoovi ta  ranges 
f r a  10- t o  200- 
mesh. 

Beryl is mprae. 

Beryl not observed. 



Property County and 
l o ~ s t i o n  

11. Bock King...... 

12. Sh i r l ey  Group 
(19 c l a h ) .  

13. S i l v e r  Boeker 
Grovp (21 
claims). 

14. Grover..... .... 

15. Saw M i l l  Gulch. 

16. Jasobsen Ranch. 

17. Saddlebask 
Hountsin. 

18. Baldwin....... 

19. Ca l i fo rn ia . . . .  

20. Cruet......... 

21. Denver......... 

Oscurrenee(s) 

Chaffee 
Ses 34, 
T 51  8, R 9 B.' 

Chsffee 
Sesa 4-9, 
T 50 N ,  R 9 E.* 

Chaffee 
Sees 33, 34, 
T 5 1  N ,  R 9 B.' 

Clear  Creek 
81/2SE1/4, 
aec 9, 
SWlIlklWlI4, 
.ss 10, 
T 4 S, R 72 W.  

Clear Creak 
NE1/4, llec 8. 
T 4 N. R 72 W. 

Clear Creek 
SW114, sec 12, 
T 4 8. R 72 W .  

Clear Creek 
NW114, eec 10 ,  
T 4 S, R 72 W.  

Douglas 
N E ~ / Y N E ~ / ~ ,  
sac 13, 
T 10 8 ,  R 69 W. 

Duglaa  
Center of 
M/ZN1/2. 
.es 35. 
T 8 S, R 69 W. 

Douglas 
NE114NE114, 
eee 12 ,  
T 9 S,  R 69 W.  

Douglas 
llec 7 ,  
T 10 S. 8 .68  W. 

P r inc ipa l  minerals' 

3 umzoned; p a r a l l e l  
ouccropa t o t a l i n g  
504 f t  i n  length 
and l C 4  f r  i n  width. 

h o n e d ;  o u t ~ m p l l f m m  
100 to  500 £ t  long, 
up t o  75 it wide. 

Poorly zoned; narrow, 
l e n t i c u l a r  outcrop.; 
i n d i v i d u l l  outcrops 
are f r w  100 t o  1,VM 
f c  i n  l eng th  and up 
to  250 f t  wide. 

Zoned; outcrop 
1,000 f t  long, 
40 f t  wide; 
concordant i n  
gneiss. 

I r r e p l a r .  . lablike 
ou tcmp in gneiss .  

Zoned; core: 2 - f t  
q u l r t z  p p t i t e ;  
intermediate: 3 - f t  
microsl ine-quarts-  
t o ~ m l i ~ ~ ~ ~ t i ~ ~ ;  
border: 3 - i n . a p l i t i s  
pesns t i t e ;  smcordant 
i n  b i o t i t e  gneiss. 

Small dikea;  i n  
g ran i te  gwis.. 

Dike; i n  g r a n i t e  

Umoned; 400 f t  
long, 100 f t  wide; 
i n  g r a n i t e .  

Unroned; 200 f t  
long, up t o  100 f t  
v ide ;  i n  g ran i te .  

Zoned; 300 f t  long; 
core: Quartz pm- 
Cite;  i n t a m e d u c e :  
Quartz-plagioslase-  
b i o t i t e  p s m t i t e ;  
i n  g ran i te .  

General development 
of property 

Colorado--Continued 

Beryl, garner, 
c o l m b i t e ,  
m t s l i t e .  

Beryl, garwe, 
c o l m b i t e ,  rpnta- 
l i t e ,  R.E.' 

Garnet, be ry l ,  
c o l m b i t e ,  
t a n u l i t e .  

Beryl, - m e t ,  
c o l m b i t c .  
r p n ~ a l i t e ,  
m n a z i t e .  
8-rakice. 
gahnite .  

Garnet, beryl  
eryste.ls 1 to 6 
i n .  i n  di-ter and 
up to 18 i n .  i n  
length. 

Garnet, topaz, beryl  
cryarpla  up t o  3 i n .  
i n  di-rer and 12 
in.  long. 

Garnet, x e m t h e ,  
gahnite ,  hemetice. 

DPrnet, f l u o r i t e .  
y t t m f l u o r i t e .  
pyrochlore. 

F l u o r i t e ,  a l l a n i t e ,  
euxenite. 

F l u o r i t e ,  be ry l  

Sample desc r ip t ion  

U r g e  bench cu t  

1 t r e n d  and 
severa l  
Smll p i t s .  

6 open cu t s  

l r r g e  trench; 
110-f t  e d i t .  

S i d e h i l l  cut  

Bulldozed a t r i p  
and -11 p i t s .  

Open cue 

2 o w n  c u t s  

O p n  cur 

U r g e  open cut 

Perccor Be02 -rLa 

Spe~Iner.8 

Beryl ha. been mined 
E r a  aouthern our- 
crop (lo). 

(lo). 

No beryl  o r  R.E.' 
0beer"ed. 

No beryl  obaervcd. 

DO. 



22. Devil. Bead.... 

23. l i t t l e  Eddie.. .  

Quart=-misroperthi te-  Topaz, amazonstone 
c l e a v e h n d i t e  

Douglas 
w i I 4 m i 1 4 ,  
aec 21. 
T 9 S, B 69 W.  

Douglas 
SE114SE114, 

24. l ane  Pine...... 

25. l a s t  D u t b n . .  

26. n i l l e r  lode 
(11 c l a i m ) .  

27. P r i m e t o n  
Gmup. 

28. S k l e t o n  No. 2. 

Vnroned; 150 f t  long, F l u o r i t e ,  a l l a n i t e ,  
up to 60 f c vide;  
i n  g ran i te .  .sc 12,  

T 10 S,  R 69 W. 
Douglae 
KW114m114, 
sec 25, 
T 10 S, R 6 9  W.  

Dougla* 
SW114SE114, 
sec 19 ,  
T 10 S,  R 68 W. 

Douglas 
Ses 8 ,  
T 9 S, B 69 W. 

Dougle. 
Sv114, aec 10, 
T 9 S,  R 69 W. 

Douglas 
sw1146w1/4. 
ses 36. 

I r regu la r  mass; I b e r i r e ,  renotime, 
i n  s s n i t e .  p p o c h l o n ,  

p a r i s i t e .  

Zoned; 200 f t  l o x ;  Al lan i t e  
up t o  50 f t  vide; 
i n  g n n i t e .  

Circular  mass; i n  Fluorice,  y t t r o -  
g r a n i t e .  f l u o r i t e .  

Unroned; 200 f c  long, 
up t o  50 f t  vide;  
i n  g ran i te .  

Unroned 

Zoned; 1,000 f t  long, 
up t o  50 f t  wide; 
i n  g ran i te .  

Unoned 

Al lan i t e  

P l w r i c e ,  

Thori te ,  n l l a n i t r  

F luor i t e .  
y t t r o f l w r i r e .  

31. Watson Park.... 

34. Mica lade. . . . . .  

See footnotes a t  en 

32. Bull  Oulch Hiea 
(5 claims) .  

Sec 5 ,  i n  sec t ion  
T 16 S,  R 72 W. 

Qr-nt Zoned; 2,000 f t  
SW114, see 14, long, 100 t o  650 f r  

~ ~ 1 1 4 ;  eec 7,- 
T 9 S, B 69 U. 

Douglas 
w1/4nw1/4, 
aec 36. 
T 9 S ,  R 69 W. 

v ide;  core: Hisro- 
cl ine-quartz  pm- 
t i t o ;  in temedia fe :  
HU8U)Vite-q~~lltz- 
a l b i t e  pegmatite; 
wall: Quarte-miero- 

Fr-nr 
Ses 26, T 49 1, 
R 12 E: 

- 
of t ab le .  

Zoned; 500 f t  long; 
70 f 5  wide; core: 
Quartz  peppat i te ;  
intermediate: Micro- 

T o u m l i n e .  ga rne t ,  
a p a t i t e ,  be ry l ,  
eolumbire, 
t a n t a l i t e ,  
Bi minerals. 

F l u o r i t e ,  topaz. 
a l l a n i t e .  

c l ine-eleevelsndire-  
quartz  peppat i te .  

8-11 bodies; i n  
gneiss  and .chiat .  

Beryl, coltmbire, 
t a o t a l i t e .  



TABLE A-1. - P e p m t i t e s  invesrixaled--Continuad u m 

Property Councy and 
l o c b t i m  

Occur~ence (B) 
of ~ r o p e r r y  

Pr inc ipa l  minerals' 

Unzoned; 2,500 f t  
long, 65 to 200 ft 
wide; i n  gneiss  and 
s c h i s t .  

Len t icu la r ;  2,700 f t  
long, 200 to  500 f t  
wide; i n  gneiss  and 
s c h i s t .  

Tabular; 350 f t  long, 
35 LO 200 f t  wide. 

1 5  zoned pegmatite8 
(3 d e t a i l e d ) ;  i n  
metadiori te .  

TWO zoned bodies; 
poorly exposed; 
i n  meradiori te .  

Crvdely l e n t i c u l a r ;  
zoned; i n  
meradiori te .  

4 i n d i s t i n c t l y  
zoned bodies; i n  
d i o r i t e ,  s c h i s t ,  
and e m p h i b l i t e .  

Poorly zoned; i n  
hornblende gneiss .  

Small bodies; i n  
b i o t i t e - r i c h  
porphyr i t i c  
g ran i te .  

I ron  oxide ateined 
veins;  i n  g ran i te .  

TWO zoned pods; i n  
m e t o o r p h i c  rocks. 

Various s i zed  bodiea; 
zoned t o  uruoned; 
i n  g r a n i t e  and 
n e t a d i o r i ~ e .  

Colorado--Continued 

Beryl, garner, 
c o l w b i t e ,  
r a n t a l i r e .  

Beryl, c o l w b i t e ,  
r a n t a l i r e ,  
l e p i d o l i t e .  

Beryl ,  c o l w b i t e  

Lepidol ife ,  be ry l ,  
l t thia- tourmaline,  
microl ice,  eo1l.n- 
b i t e ,  t a n t a l i t e ,  
monarite, 
b e t a f i f e .  

l e p i d o l i f e ,  topaz,  
beryl .  

Beryl, l e p i d o l i t e ,  
m i c m l i t e ,  ga rne t ,  
a p a t i t e ,  topaz. 

Garnet, be ry l ,  
h e l v i t e .  

Beryl 

Apat i te ,  topaz, 
l e p i d o l i t e ,  
be ry l .  

Pb, Zn, Cu, Ag, Au, 
w minerals. 

U p i d o l i r e ,  nmblyg- 
o n i t e ,  spodwene, 
m i c r o l i t e ,  
pyrochlore. 

Beryl, monazite, 
c o l m b i t e ,  rente- 
l i t e ,  topaz, game t , 
c r y t ~ l i t e ,  au tun i te .  

35. Phantom Canyon 

36. Swanna 
(5 petenred 
cliams). 

37. Zingheim 
(Devils Role). 

98. Brown Derby 
(2 claims). 

39. B r o m  Derby 
No. 4. 

LO. Brom DErby 
No. 5. 

41. B r m  Derby 
Ridge. 

42. B v ~ k  Rora...... 

43. C-t Group 
(7 claims). 

44. Complex Group 
(7 claim.). 

45. L i t t l e  
Kdtherine 
(Bel00ka). 

46. & w o n i r e  
(18 claims). 

General d e v e l a p e n r  

Bremont 
Sec 16,  
T 17 S, R 69 U 

Fr-at 
See 14,  
T 18 S, R 71 W .  

Fremnt  
SE1/4W1/4, 
ses 20, 
T 1 8 8 ,  R 7 3 W .  

Gunnison 
W1/4NB1/4, 
ses 3. 
T 49 N ,  R 3  En 

Gunnison 
SE1/49E1/4, 
8ec 34, 
T 50 N ,  R 3 Es 

Gunniaon 
SE1/4SW1/4, 
eec 3Y, 
T 50 N ,  R 3 E8 

Gunniaon 
Nl/2SE1/4NE1/4, 
aes 3, 
T 49 N ,  R 3 EB 
Gunniaon 

SW1/4SE1/4, 
sec 27, 
T 50 N ,  R 3 E' 

Gunnison 
SWl/4Mi1/4, 
aec 211, 
T 12 8. R 84 U. 

Dunnison 
SE1/4SB1/4, 
sec 14,  
T 51  N ,  R 3 En 

Gunnisan 
SW1/4NEl/4SE1/4, 
see 2 ,  
T 49 N ,  R 3 En 

Gunnison 
W1/4NW1/4W1/4, 
aac 22, Nl/Z, 
NE1/4, and 
W1/4, sec 21, 
SEl/&SE1/4NE1/4, 
set' 20, T 50 N. 
R 3 EB 

2 open cuts 

2 la rge  open curs; 
other  surface 
cu t s .  

Urge open cur 

16 p i t a ;  
2 inc l ines ;  
2 tunnels 

Small tunnel; 
open p i t .  

l a r g e  open p i t ;  
small runnel. 

3 small p i t s  

2 open p i t s  

Tunnel; bulldozed 
cuts .  

9 open cu t s  of 
various s i r e s .  

Various s ized 
open c u t s .  

Sample deacripr ion percent Be02 Remar- 

Channel cuts 

Channel cuts 

Channel c u t s  

Composite sample 
of 4 exposures. 

Composite semple 
of area. 

Channel curs 

channel curs 

O.OLe 
.Ole 
.32e 

2.29e 
.OZe 
0,O 

0 
5.57e 

12.18e 
1.61e 
1.58e 

0 

0 

0 . 0 2 ~  

12.778 
1.1% 
O , O , o  

@). 

W )  . 

@), W), G )  

@I> W )  

(22). W )  

W ) .  G )  

@). @) 

W )  

@). 



New Anniversary 
(BuckY) 
(5 c l a m ) .  

Opportunity 
(3 claims) .  

Gunnison 
S W ~ I ~ W B ~ I ~ ,  
sec 22, 
T 5 0 N , R 3 E "  

Gunniaon 
SE114M1114, 
set 17,  
T 4 9 U , R 3 E B  

49. m i c e  Spar 
No. 1. 

I ~3 6 : ' ~  71 W.  
52. Big &rt.ha..... J e f fe r son  

SW1/4. see 22. 

Gunnison 
~ ~ 1 / 4 m 1 / 4 ,  
acc 3 4 ,  
T 50 N ,  B 3 EE 

50. m i t e  Spar 
No. 2. 

51. b c h u n  Banch.. 

Gunnison 
SE1/4AB1/4..ec: 
T 5 0 N .  R 3  E' 

Jefferson 
SE1/4NE1/4, 
.ec 15. 

53. Bigger Sve i r se r  
(1 patented 
claim). 

I 
She footnotea a t  end of t ab le .  

, -  
T 8 S, R 70 W: 

Je f fe r son  
N1/2, sec 3 ,  
T 3 S, R 71 W. 

54. Bucban Panch.. 

55. Catherine 
No. 1. 

56. Centennial 
Coae. 

57. C0.r. 9-r r y . . .  

58. Crees-n 
~ u l c h .  

Zoned; 1,800 f t  
long, 450 t o  
1,WO f t  wide; 
i n  motadiori te .  

11 zoned expoaurea 
over m area 3,500 
f t  long, 1,700 f t  

Jeffereon 
w1/4WV1/4. 
aec 23. 
T 3 S, X 71 W. 

Jefferson 
see 3 ,  
T 8 S, R 70 W .  

Jefferson 
NE114, sec 32, 
T 3 8. R 71 W. 

J e f fe r son  
S a c  18,  
T 4 5 ,  R 71 W. 

Jefferson 
SE114, aes 17. 
T 3 S , R 7 0 W .  

vide;  in g r a n i t e  
whish i s  l o c a l l y  
b i o t i t e  r i c h .  

Roughly l e o r i c u l a r ;  
zoned. 

Unroned; lobace; 
i n  g ran i te .  

14, 

Zoned; s i n u o w ;  core 
q u r r t z l i c r o c l i n e  
p m t i t e ;  i n t e t -  
mediate: Quartz- 
a lbi te-musmvite  
p m a t i t e ;  wall: 
quartz-microcline- 
a l b i t e - b i o t i t e  
p g m a t i t e ;  i n  
d i o r i t e  s c h i s t .  

Small; umoned 

Zoned; 220 f t  long, 
7 t o  50 f t  wide ; i n  
hornblende gneiss .  

mzoned; concordant 
to  mica s e h i ~ ~ t .  

-11 urpo.ura; 
i n  g r a n i t e .  

Zoned; core: Quart= 
p e m t i t e ;  i n t e r -  
mediare: quartz-  
albite-mu.covite 
pegmatite; outer: 
qunrtz-microsline- 
mUBCovitc pegmatite 
i n  b i o t i t a  n ren i te  

Beryl, c o l m b i t e ,  
t m t a l i t e .  

I s p i d o l i t e ,  be ry l ,  
m i c r o l i t e ,  e o l m -  
b i t e ,  t a n t a l i t e .  
topaz. tourmaline. 

I I s p i d o l i t e ,  be ry l ,  
m i c r o l i t e ,  topaz, 
l i thia- tourmaline.  
c o l m b i r e ,  
t a n t a l i t a .  

I s p i d o l i t e ,  beryl  

Gamt, mq.netit., 
beryl .  

Considerable 
murfacc wrkln@.; 
9 4 - f t  ih . fC;  
80-f t  tunnel. 

8 O p t l  Nt. 

6 open cut. 

2 open eut. 

2 open cute  

F l m r i t c ,  topaz 2 p i t a ;  1 trench 

F l u o r i t e ,  monanite, 
C h o r i ( ~ ,  y t t r o -  
flw.'it*. 

B r y l ,  collrmbite. 
~ n t a l i t e ,  
monazite, 
u ran in i re .  

Beryl, monazite Shallow p i t s  

u r p  open c u t  

urge open cu t ;  
sha f t .  

fC long, 10 ;o 40 
f t  wide. I I 

- 
gneiss .  

I r r e g u l a r ,  l e n s l i b  
bodies; i n  horn- 
blend= gneiss .  

4 p a r t i a l l y  aoncd 
exmaurea: 1.500 

S p . ~ b n #  

Channel cut8 

No bery l  abservsd. 

Hagnetite, g r m e t ,  
n l l a n i t e .  

Apa t i t e ,  be ry l ,  
~ 0 1 1 ~ b i f e .  centll- 

@). 

Uo beryl observed. 6 open s u t a ;  
1 t u n m l .  

2 a i d e h i l l  cu te  



h 7  
0)  

TABLE A-1. - P e m t i t e s  inveseigated--Continued 

Proper ty  County and 
l o c a t i o n  

Occurrence(s) 
o f  p roper ty  

P r i n c i p a l  minerals1 

59. Drew H i l l . . . . . .  

60. East  Shef fe r  
H i l l .  

61. E l ledge  
(Ramsfetter) 
(2 claims) .  

62. Gilman Ranch... 

63. Green Ranch.... 

64. ladwig-Grosaa.. 

65. ladwig Ranch... 

66. L i t t l e  Abner.. .  

67. Madonna.... .... 

68. Old Lus te r  
Lode. 

69. Roscoe Beryl . .  

70. Roscoe Gulch 

General  development 

J e f f e r s o n  
UW114, see 34,  
T 2 S. R 71 W. 

J e f f e r s o n  
SE114SW114, 
eec 7 ,  
T 4 S. R 71 W. 

J e f f e r s o n  
SW1/4SW114SE1/4, 
see 15 ,  
T 3 S, R 71 W. 

J e f f e r s o n  
SW1/4, sec 3 0 ,  
T 2 S, R 71 W. 

J e f f e r s o n  
5112, see 29, 
T 3 S ,  R 71 W. 

J e f f e r s o n  
NE114NE114, 
see 18 ,  
T 3 S , R 7 0 W .  

J e f f e r s o n  
SW1/4SW1/4, 
see 18 ,  
T 3 S ,  R 70 W. 

J e f f e r s o n  
See 29, 
T 3 S ,  R 71 W .  

J e f f e r s o n  
S e c  11, 
T 8 S ,  R 70 W .  

J e f f e r s o n  
SW1/4SE1/4, 
sec 33,  
T 7 S , R 7 0 W .  

Jefferson 
N1/2, aec 5 ,  
T 4 S ,  R 71 W 

Je f fe r son  
S1/2NE1/4, 
Nl/ZSE1/4, 
see 31,  
T 3 S ,  R 71 W. 

Sample d e s c r i p t i o n  

Nmerous s m a l l ,  
zoned exposures;  
i n  g n e i s s .  

I r r e g u l a r ;  zoned; 
concordant i n  
g n e i s s .  

Zoned 

Many smal l  exposures;  
i n  g n e i s s .  

Narrow; zoned; i n  
g n e i s s .  

Poorly zoned; s i l l  
l i k e ;  i n  s c h i s t .  

Swam of poor ly  
zoned outcrops.  

I n d i s t i n c t  zonal  
arrangement; i n  
b i o t i t e  g n e i s s .  

Swarm; unzoned; 
i n  g r a n i t e .  

Zoned; e l l i p t i c a l ,  
p i p e - l i k e ;  core: 
Massive q u a r t z -  
p e w t i t e ; i n r e r -  
mediate: P e r t h i t e -  
q u a r t z - f l u o r i t e  
pegmati te ;  wa l l :  
Quer tz -per th i re -  
b i o t i t e  p e w t i t e ;  
i n  g r a n i t e .  

Zoned s t r u c t u r e ;  i n  
b i o t i t e  g r a n i t e  
g n e i s s .  

1 0  uneoned ourcrope; 
i n  l i m e - s i l i c a t e  
g n e i s s .  

percent  neoa 

Calorado--Continued 
Chrysoberyl 

Garnet ,  magne t i t e ,  
tourmaline,  
monazi te ,  
m i c r o l i t e .  

Beryl ( f l o a t )  

Zircon 

Bery l ,  monazite 

Beryl 

Beryl 

Beryl e m a r e k i t e ,  
g a m e t .  

T h o r i t e ,  f l u o r i t e ,  
y t t r o f l u o r i t e ,  
xenotime. 

F l u o r i t e ,  a l l a n i t e ,  
c r y o l i t e .  

m g n e t i t e ,  g a r n e t ,  
be ry l .  g a d o l i n i t e ,  
monazi te ,  renot ime.  

Tourmaline, magnet- 
i t e ,  g a r n e t ,  b e r y l ,  
monazi te ,  a l l a n i t e .  

Remarks 

3 smal l  s i d e h i l l  
c u t s .  

Surface c u t s  

Small s i d e h i l l  c u t  

4 shal low p i t s  

S i d e h i l l  c u t  

Shallow c u t  

Shallow, bulldozed 
c u t s .  

Open c u t  

3 open c u t s  on 
two ou tc rops .  

Open c u t  

Open c u t  

Severa l  p i t s  

Channel c u t  
F l o a t  
F l o a t  

Specimens 

0 
9.6% 
0 

W )  . 

W )  . 

Spectrographic 
a n a l y s i s  i n d i c a t e d  
preaenee of Be, Cs, 
Nb, Ta, R.E.6 

S ~ ~ E ~ T O B C O ~ ~ C  
a n a l y s i s  i n d i c a t e d  
presence o f  Cs,  Se. 

W ) .  



71. S i l ve r  Glen 
Ranch. 

72. Soda Creek 
School. 

73. Sunriea Peak... 

74. Ta l l  Timber 
Group. 

75. Wasson Ranch... 

76. m i t e  Cloud 
(2 c l a i m ) .  

77. Beryl Dike..... 

78. Beryl Dike 
(2 c l a i m ) .  

79. Big Boulder 
Beryl. 

See footnotes a t  en 

Iefferson 
SW114, aec 26, 
T 4 S,  R 71 W. 

lef ferson 
See 36, 
T 7 S. R 70 W. 

srimer 
Sec 21, 
T 8 N. R 71 W. 
arimer : 

.rimer 
SB114, sec 36, 
T 7 N, R 72 W. 

Zoned ; loba re 

Coned; egg-shaped; 
core: Quartz- 
pegmatite; i n t e r -  
mediate: 2 (dia- 
continuous) quartz- 
m i ~ m ~ l i n e - b i ~ t i t e -  
a l b i t e  p e p t i t e  
with cleavelandice;  
wall: Albite-quart: 
p e p t i t e ;  i n  horn- 
blende and garnet  
gneias. 

levera1 zoned out- 
cropl;  core: Quarts. 
mica p e w t i t e ;  
intermediate: 
Microcline-querte- 
cleavslsndite-mica 
pegmatite; wall: 

Coned; core: Qusrte. 
fe ldspar-b io t i te  
p e p t i t e ;  i n t e r -  
mediate: Feldspar- 
quartr-mica p e w -  
tit*; corcordant i n  
grani te  gneiaa. 
!oned; c i r c u l a r ,  
pipe-l ike;  core: 
Massive quartz 
pegmatite; inner: 
Q w r t z - p r t h i t e -  
f l u o r i t e  p e p t i t e ;  
intermediate: 
Perthite-quartz 
pegmatite; wll: 
Quar ta-per th i te -  
b i o t i t e  pegmptite; 
ia grani te .  

lmoned; 200 f t  l m g :  
50 f t  wide; i n  
grani te  gneiss.  
Warm; i n  qusr t r -  
mica s ch i s t .  

amne t ,  topaz, beryl  
ber t randi te ,  
t ho r i t e ,  mangano- 
cohmbi te ,  m m z i t e  

*=net, columbite, 
t ao t a l i t * ,  
micro l i te .  

Beryl. columbite, 
t a n t a l i t e ,  topaz, 
m ic ro l i t e ,  s-r- 
'ki te,  zircon,  
xanotime, a l l an i ce ,  
monazite, pyro- 
chlore,  c ryo l i t e .  

3ery1, garnet ,  
c o l m b i t e ,  
t a n t a l i t e .  

k r y l ,  columbite, 
f s n t s l i t ~ ,  8e-r- 
sk i t e .  euxenite,  
t ho r i t e .  

roper, f l u o r i t e ,  
c ryo l i t e ,  i l l a n i t e ,  
m ic ro l i t e ,  y t t r o -  
f l u o r i t e ,  
gadolinite.  

leryl 

beryl, tourmaline, 
a p a t i t e ,  garnet ,  
spodmene, 
Butunite. 

arge open p i t  

arge open cu t ;  
6 lmsl l  pit.. 

large open cut.; 
tunnel;  severa l  
am11 p i t s .  
open cut.; lhort  

tunnel; .haft; 
,Byera1 -11 
p i t . .  

pen cut  

open cute on 
! exposure.. 

open cut.; shaf t  
revers1 -11 
,its; 5 d r i l l  
mles .  

do. 

pesimens 

psimens 



~ r o p e r c y  County and 
l o c a t i o n  

80. Calypso Beryl . .  

81. Cojade ......... 

82. Cor ra l  Pole 
(2 c la ims) .  

83. C r y s t a l  Snow... 

84. Debbie Doll . . . .  

85.  Green C r y s t a l  
(4 c la ims) .  

86. Hanks Hole. . . . .  

87.  H G & S  No. 3 . .  

88.  Hideabove and 
Storm Mountain 

89.  H i l l t o p  No. 23. 

90. Huckleberry .... 

91. Hyat t  Ranch .... 

92. Kings Kanyon ... 

93. Hount E t h e l  
(4 claims) .  

94. Ra t t l e snake  
Park. 

Occurrenee(s) 

l a r i m e r  
S e c  27, 
T 7 N ,  R 72 W. 

l a r i m e r  
SE114, see 36,  
T 5 N ,  R 71 W .  

l a r i m e r  
SW114, sec 24, 
T 7 N, R 72 W .  

I s r i m e r  
S e c  31,  
T 7 N ,  R 71 W .  

l a r i m e r  
S e e  22, 
T 7 N , R 7 1 W .  
larimer 
Secs  27, 28, 
T 8 N ,  R 71 W. 

l a r i m e r  
S e e  28, 
T 8 N.  R 71 W. 

I s r i m e r  
S e c  20, 
T 8 N , R 7 1 W  

I s r i m e r  
S e c  18 ,  
T 6 N ,  R 71 W. 

l a r i m e r  
See 3 ,  
T 6 N, R 71 W .  

larimer 
Sees  20, 29, 
T 7 N ,  R 72 W. 

l a r i m e r  
S e c  28, 
T 6 N ,  R 71 W.  

l a r i m e r  
Sec 21, 
T 7 N ,  R 72 W. 

l a r i m e r  
Sec 28, 
T 8 N ,  R 71 W. 

l a r i m e r  
sE114, sec 3 6 ,  
T 5 N, R 71 W. 

P r i n c i p a l  minera le l  

Outcrop; i n  
g r a n i t e  gne i s s .  

4 smal l  exposures;  
concordant i n  
g r a n i t e  g n e i s s .  

Zoned; core: q u a r t z  
p e w c i t e ;  border:  
P lag ioc lase -  
muscovite-beryl  
pe-acite; i n  
mzca e c h i s t .  

Zoned; i n  
mica s c h i s t .  

Small,  narrow; 
unzoned; i n  
m i c a s c h i s t .  

2 exposures;  i n  
g r a n i t e  g n e i s s .  

Outcrop; i n  mica 
s c h i s t .  

Do. 

Pegmati te  outcrops; 
i n  g r a n i t e ;  
enclosed by 
mica s c h i s t .  

Unzaned; 400 f t  
long ,  30  f t  wide; 

Dike; i n  mica 
s c h i s t  and 
g r a n i t e  g n e i s s .  

L e n t i c u l a r ,  
as- t r ieal ;  zoned; 
i n  b i o t i t e  g r a n i t e  
which c u t s  q u a r t r -  
mica e c h i s t .  

Outcrop; 500 f t  long,  
3 t o  10 f t  wide; 
i n  g r a n i t e  g n e i s s .  

Outcrop; 1,500 i t  
long ,  100 f r  wide; 
i n  g r a n i t e  g n e i s s .  

S e v e r a l  p a r a l l e l  
bodies ; concordant 
i n  g r a n i t e  gneiss. 

General  d e ~ l o p n t  
of p roper ty  

Colorada--Continued 

Bery l ,  tourmaline 

Bery l ,  amblygonite. 
c a l m b i t e ,  
t e n t a l i t e .  

Beryl  

A l l e n i t e ,  b e r y l  

Bery l ,  
l i t h i o p h y l i t e .  

Beryl  

Bery l ,  tourmaline 

Tourmaline, ruby 
mica, b e r y l .  

Beryl , tourmaline,  
a p a t i t e ,  g a r n e t ,  
g-ire. 

~ e r y l  

Bery l ,  g a r n e t ,  
tourmaline.  

Beryl ,  b i s m u t h i n i t e ,  
u r a n i n i t e .  

L e p i d o l i t e ,  
f l u o r i t e ,  amblygo- 
n i t e ,  be ry l .  

Bery l ,  t o u r n l i n e  

Amblygonire, 
tourmaline,  b e r y l .  

Sample d e s c r i p t i o n  

Severa l  smal l  p i t s  

2 -11 open c u t e ;  
2 b u l l d o r e r -  
s t r i p p e d  areas. 

Open c u t  

Open c u t  

shal low p i t  

Severa l  s m l l  p i t a .  

Small p i t  

2 smal l  p i t s  

2 open t renches  

2 open c u t s ;  
bul ldozed s t r i p .  

s e v e r a l  -11 p i t a  

3 open c u t s ;  3 p i t s ;  
tunne l ;  4 d r i l l  
h o l e s .  

Severa l  smal l  p i t s  

Open c u t  

smal l  open cute 

Percen t  Be@ 

(9, (g).  u). 

Spectroacopie 
a n a l y s i s  i n d i c e f e d  
presence of c a ,  s c .  

Remarks 



Chemical analys is  
returned: 
0.01% YZOS, 0.2% 
ThO . 0.5% CeaOl, 
0.51 h.O., 0.5% 
RbaOs. 

95. Bcte Beryl.... .  

96. %dab 
(Bull Elk).  

97. Vona Hae 
(3 claim). 

98. Beryl Gem...... 

99. Big Sheep Aorn. 

100. Blue-Green 
(2 claims).  

101. Chr i s t i e  
Ward-Lucky 
Thirteen. 

102. Mary lee- 
L i t t l e  Bear. 

103. Tel le r . . . . . . . . .  

104. Black Cloud.... 

1. White Top ...... 

2. Harding ........ 

See footnotes a t  end 

S P C ~ ~ ~ E O P ~ E  
a t u l p i s  indicated 
the pramence of Se, 
Cs, Rb. 

.naly.i(l i.dis.ted 
presence of Li ,  Rb. 
Ga, SC. Y t .  

Larimer 
Sec 27, 
T 7 N ,  R 72 W. 

larimer 
See 25, 
T 7 N ,  R 72 W. 
larimer 
Seen 31, 32, 
T 9 N, R 70 W. 

mesa 
Sec 7,  
T 15 s ,  R 101 W. 

Park 
W1/2, sec 20, 
'I 11 8 ,  R 73 W. 

Park 
Ses  26, 
T 11 S,  R 73 W. 

Park 
Ul12, aec 24, 
T 12 S,  R 72 Y. 

Perk 
Sec 22, 
T 11 S, R 72 W. 

Park 
NE114, nee 31, 
T 12 5 ,  R 71 W .  

Te l l e r  
NE114NE114, 
aes 9, 
T 13 8 ,  R 70 W. 

Grant 
Sec 29. 
T 21 S ,  R 16 W .  

Taos 
5112, Bec 29. 
T 23 H, R 11 E. 

of table.  

Do. 

Open cut 

105-ft  tun-1 

S ideh i l l  cu t  

S ideh i l l  cu t ;  
2 open p i t s ;  
10-f t  i nc l i ne .  

2 -11 open p i t s  

3 -11 open cuts  

105-ft  tunnel; 
120-ft  i nc l i ne .  

2 open cu t s ,  
bulldozed s t r i p .  

Large open cut  
with 2 benches. 

3 open euta ;  a b f t  

Large open cut ;  
underground 
vorkinge. 

Outcrop; 200 f t  
long, 25 f t  wide ; 
i n  grani te  gneise. 

Outcrop; 200 f t  
long, 4 f t  wide; 
i n  mica s c h i s t .  

Exposure; 90 f t  lens.  
1 to  7 f t  wide; i n  
mica s ch i s t .  

Seriea of sub- 
p a r a l l e l ,  @ill- 
l i k e  dikes;  i n  
greni te  gneiae 
and s c h i s t .  

5 expoeuree along 
a N-S l i n e ;  i n  
grani te  w i s e .  

Zoned; 300 f t  long, 
25 t o  50 f t  wide; 
i n  grani te .  

Zoned; core: Quartz 
p e p t i t e ;  i n t e r -  
mediate: Feldspar- 
mus~ov i t e  pegmatite; 
outer:  Quarts- 
faldapar-mica 
pegmatite. 

Narrow outcrop; 
i n  grani te  gneiss.  

U ~ t i c u l a r ,  i r l eg -  
ular; unrooed; i n  
g r an i t e  .chist. 

Zoned; core: Quarts 
p e p t i t e ;  outer:  
Qua r t z - f e ldap r -  
f l u o r i t e  pegmatite; 
i n  grani te .  

3 smell, c i r cu l a r ,  
outcrops; zoned; 
cme: Massive 
quartz pegmatite; 
wall: Quartz-albite 
p e p t i t e ,  i n  
grani te .  

Tabular dike;  
waned; i n  s c h i s t  
and qua r t z i t e .  

Tourmaline, beryl  

Beryl, au tuni te  

W ~ z i t e  

Garnet, beryl  

Beryl, coltrmbite, 
t e o t a l i t e .  

Darnet, beryl  

T i t a ~ ~ o l m b i t e ,  
aaschynite,  
p r i o r i t e ,  bery l .  

Beryl, ber t randi te ,  
wolframitc, f luor-  
i t e ,  topaz, ba r i t e .  

Y t t ro f luo r i t e ,  
gadol in l te .  

F luor i te ,  a p a t i t e ,  
bery l ,  e o l m b i t e ,  
t a n t a l i t e ,  pyro- 
chlore ,  microlice,  
8-=*kite. 

New Mexico 
Beryl ( in  dumps) 

Beryl, a p o d m n e ,  
l ep ido l i t e ,  micro- 
l i c e  , collmbite- 
Umte l i t e .  a p a t i t e .  



Proper ty  P r i n c i p a l  minerals1 County and 
l o e a t i o n  

Occurrence (a) General  development 
o f  p roper ty  

1. k e c h e r . . . . . . . .  

2. Helen Beryl  .... 

3 .  n igh  clfmb. . . . .  

4. Highland .,..... 

5. Lushbaugh- 
L i l l i a n .  

6. Red Bird. . . . . . .  

7. Red Deer ....... 

8.  T i n  Hountain ... 

9. White Bear . . . . .  

10. Blue Ox 
(3 c l a i m ) .  

11. Dan P a t c h . . . . . .  

12.  Hardeaty ....... 

13. Hugo. . . . . . . . . . .  

3 open p i t s ;  
2 s h a f t s ;  2 
i n c l i n e s ;  6 d r i l l  
h o l e s ;  s e v e r a l  
t renches.  

l a r g e  open c u t  

5 open cuts 

l a r g e  open p i t ;  
i n c l i n e  with r a i ~ e ,  
tunne l ;  smal l  p i t s .  

Open c u t ;  open c u t  
and s h a f t  with 
workings. 

Open c u t ;  under- 
ground workings. 

1 2  open c u t s ;  s h a f t  
w i t h  2 l e v e l s ,  
s t o p e s ;  2 tunne l s .  

3 open eucs; 7 6 - f t  
i n c l i n e  wi th  
2 l e v e l s .  

3 open c u t s ;  
s e v e r a l  smal l  
p i t s .  

l a r g e  open c u t  

4 open c u t s ;  
1 0 - f t  s h a f t .  

Open p i t s ;  g l o r y  
ho les ;  underground 
development. 

Sample d e s c r i p t i o n  

Cveter  
NW114, sec 18 ,  
T 4 S, R 5 E .  

Cus te r  
See 7 ,  
T 4 S ,  R 4 E .  

Custer  
S e w  22, 27, 
T 2 S, R 4 E. 

Custer  
NE114, sec 30,  
T 3 S , R 4 E .  

CYB t e r  
Sec 23, 
T 3 S , R 4 E .  

Cus te r  
See 28, 
T 5 S, R 5 E .  

Custer  
SE114, ses 15, 
NE114, sec 22, 
T 4 S , R 5 E .  

Custer  
S e c s  35,  36. 
T 3 S , R 3 E .  

Custer  
NE114, sec 11, 
T 4 S, R 4 E. 

Pennington 
S e c  13 ,  
T Z S , R 6 E .  

Pennington 
S ~ C  7 ,  
T 2 S ,  R 6 E. 

Pennington 
NE114, aec 3 6 ,  
T 1 S ,  R 5 E. 

Pennington 
NE114. see 17 ,  
T 2 S, R 6 E .  

@), W) 3 W) 3 (25). 

(3, W ) .  @). 

W ) ,  P), @) 

@), (a3 @). 

(5). . 

W ) ,  @). 

Q), w), (22. 

(2). Q.2). 

Q), G). 

@), W ) ,  @). 

Percen t  ~ e o a  

l e n t i c u l a r ;  zoned; 
concordant i n  
quartz-mica s c h i s t .  

I r r e g u l a r ;  ova l ;  
zoned; i n  q u a r t r -  
mica s c h i s t .  

I r r e g u l a r ;  zoned; 
concordant i n  
q u a ~ t r - m i c a  s c h i s t .  

Oval; zoned; con- 
eordan t  i n  quar tz -  
m i c a s c h i s t .  

Outcrop; i n  s c h i s t  

L e n t i c u l a r ;  zoned; 
i n  quartr-mica 
s c h i s t .  

I r r e g u l a r ;  zoned; 
i n  s c h i s t  and 
q u a r t z i t e .  

I r r e g u l a r ;  L-shaped; 
zoned; i n  s c h i s t .  

L e n t i c u l a r ;  zoned; 
i n  quarte-mica 
s c h i s t .  

3 smal l ,  p a r a l l e l ,  
dikex;  umoned.  

Oval ;  p i p e - l i k e ;  
~ o n ~ ~ r d a n t  i n  
q u a r t e - b i o t i t e  
s c h i s t .  

I r r e g u l a r ;  zoned; 
i n  b i o t i t e - g a r n e t -  
q u a r t z  s c h i s t .  

I r r e g u l a r ;  zoned; 
i n  quartz-mica-  
s t a u r o l i t e  a c h i s c .  

Remarks 

South Dakota 
Spoduwne,  amblyg- 

on ice ,  b e r y l ,  
l e p i d o l i t e ,  colum- 
b i t e ,  t a n t a l i t e ,  
c a s s i t e r i t e .  

Bery l ,  spodmene,  
c o l m b i t e ,  
t a n t a l i t e .  

Bery l ,  amblygonite, 
spodmene,  a p a t i t e ,  
g a r n e t ,  columbite ,  
t a n t a l i t e .  

Bery l ,  c o l m b i t e  

Bery l ,  l i t h i o p h y l i t e ,  
t r i p h y l i t e ,  
to-line. 

Bery l ,  tourmaline 
muscovite. 

n v s e o v i t e  

Spodmene, mblyg-  
o n i t e ,  b e r y l ,  
e o l m b i t e ,  t a n t s -  
l i t e ,  p o l l u e i t e ,  
l e p i d o l i t e ,  
m i s r o l i t e .  

Beryl  

Bery l ,  tourmaline 

Bery l ,  c o l m b i t e ,  
t a n t a l i t e ,  
s p h a l e r i t e .  

Amblygonite, b e r y l ,  
t a n t a l i t e ,  spodu- 
mene, t a p i o l i t e ,  
c a s s i t e r i t e .  

Amblygonite, spodu- 
mene, a p a t i t e ,  
b e r y l ,  c a s s i t e r i t e ,  
l i t h i a  mica.  



14. I n g e r s o l l  ...... 

16. Uhi te  Cap ...... Pennington 
NE114, sec 1 6 ,  
T 2 S , R 6 E .  

Pennington 
NE1/4NW1/4, 
sec 6 ,  
T 2 S , R 6 E .  

15. P e e r l e s s . . . . . .  . 

5  d i k e s ;  zoned; Amblygonite, spodu- Open cuts ;  p i t s ;  
i n  quar t r -mice  mene, l e p i d o l i t e ,  underground 
s c h i s t .  b e r y l ,  columbite ,  development. 

m i c r o l i t e ,  

Penningtan 
S e c  8 ,  
T 2 S , R 6 E .  

i r e ,  l i t h i o p h y l i t e ,  
t r i p h y l i t e .  

I r r e g u l a r ;  zoned; h b l y g o n i r e ,  l i t h i o -  2  l a r g e ,  open cues 
i n  mica s c h i s t .  ~ h y l i t e .  t r i d l y l i t e .  

Severa l  i r r e g u l a r  
d i k e s ;  zoned; i n  
quartz-mica s c h i s t .  

c a s s i t e r i t e .  
l i t h i a - m i c a ,  b e r y l ,  

amblygonite ,  monte- 
b r a e i t e ,  r a n t a l i t e ,  
c o l m b i t e .  c a s s i t e r -  

1. G r a n i t e  
Mountain. 

A -- , a. .- - - - . 
L d i k e ;  i n  Bery l ,  t a n t a l i t e  Open p i t  I - I -  I Lst and g n e i s s .  

Open c u t s ;  p i t s ;  
~ n d e r g r ~ ~ n d  
development; 
7  d r i l l  ho les .  

1. Many Values .... 

2. B e l l  
(3 claims) .  

3. B i l l y  Jack 
I2 claims) .  

Tooele 
T 8 S ,  R  1 3  W. 

6.  Quien Sabe F r e m n t  
No. 2. S e s s  21, 22 ,  

27, 28, 
T  40 N ,  R  93W. 

NW114, sec 27, 
T 40 N ,  R  93 W 

See foo tno tes  a t  end of t a b l e .  

Albany 
SE114, sec 32,  
T 1 3  N ,  R  78 W .  

Fremont 
Sec 29, 
T  40 N,  R 93 W 
Fremont 

NW114. sec 27. 

4 .  K i l l  l ade  
(27 c la ims) .  

Nmnerous s m a l l ,  
narrow d i k e s ;  i n  
q u a r t z  m n z o n i t e  
and quar tz  
d i o r i t e .  

I c a s s i t e r i t e ,  I 

Outcrop; 140 f t  long ,  
1 5  f t  wide; i n  
s c h i s t  and g n e i s s .  

Small ,  l e n t i c u l a r ,  
d i k e s ;  i n  s c h i s t ,  
ampbihnllc- o-a4-- 

T 40 N, R 93 W. 
Fremont 

Sec 30,  
T  40 N,  R 93 W. 

Small ,  l e n t i c u l a r  
bodies;  i n  
emphibo l i t e ,  
%his  t .  

2  ou tc rops ;  i n  
s c h i s t .  

Channel c u t  

Channel c u t  
-P 

r a n t a l i t e ,  microl i te .  I 
Utah 

Smal: 
sch- 

Wyoming 
Garnet ,  tourmaline,  

b e r y l ,  t a n t a l i t e ,  
eolmnbite .  

Bery l ,  eolumbite 
r a n t a l i r e .  

Swarm of smal l ,  
l e n t i c u l a r  ou tc rops ;  
i n  g n e i s s ,  s c h i s t ,  
amohibo l i t e .  

Tourmaline, 
l e p i d o l i t e ,  b e r y l ,  
eolumbire,  
t a n t a l i t e .  

Bery l ,  c o l u n b i t e ,  
t a n t a l i t e .  

Bow-shaped ou t -  
c rop  i n  mica 
s c h i s t .  

Q u a l i t a t i v e  chemical 
t e s t  s t r o n g  f o r  Ta. 

Selec ted  channel 
CYLB.  

Beryl c r y s t a l s  1 i n .  
i n  d iamete r ,  3  i n .  
i n  l eng th  ( m a x i m ) .  

5  t r enches  

Small prospect  
p i t s .  

I 
, ~, 1 0 . 0 0 5 ~ .  

Bery l ,  columbite ,  
t a n f a l i c e .  

L i  minera l s .  
Bery l ,  e o l m b i t e  

f a n t a l i t e .  

0.007c,O.O02c, 
0.015c,O.O05s, 
0.013c,O.O48c, 
0.005c,0.005c, 
0 . 7 6 ~  ,O.O56c, 
0.127c,O.O05c, 
0 .41c,3.40e,  
0.023e,O.O13c, 
0.030c.0.005c. 

2 0 - f t  s h a f t ;  
1 5 - f t  s h a f t ;  
open c u t s .  

Small open cut 

Open p i t  

Spec t rograph ic  end 
chemical a n a l y s i s  
show presence of 
Sc ,  Rb, Cs u ) .  

Specimens 

2.shal low p i t s ;  
bulldozed s t r i p .  

Specimens 



TABLE A-1. - P e p t i r e s  inveeciaated--Continued 

'Unsurveyed township. 
"Resu l t s  from Albany, Ore. 
6Refers t o  e i t h e r  rare e a r t h s  or r a r e - e a r t h  ox ides .  
'Results of p r i v a t e  easayer .  
'New Mexico p r i n c i p a l  mer id ian .  

P r o p e r t y  

Wyoming--Continued 

County and 
l o c a t i o n  

l p r i n c i p a l  m i n e r a l s  o t h e r  t h a n  q u a r t z  and f e l d s p a r .  
ac--chemical  a n a l y s i s ,  e - - d e t e c t o r  a n a l y s i s .  
3Underlined n m b e r s  i n  na ren theses  refer t o  works c i t e d  i n  t h e  l i s t  of S e l e c t e d  References.  

Specimens 

specimen 

specimen 

8. Whippet 
(16 c la ims) .  

9.  Cryatal 
Palace .  

10.  Spook No. 4  
(Chicago) 

Swarm of  i r r e g u l a r -  
o u t l i n e  d i k e s ;  i n  
s c h i s t ,  g n e i s s ,  
amphibo l i t e ;  
i n t r u d e d  by 
d i o r i t e .  

Concordant; zoned; 
core: Quartz-  
p l a g i o c l a a e  
p e p t i t e ;  w e l l :  
M u ~ c o v i t e -  
tourmaline 
pegmati te ;  i n  
mica s c h i s t .  

Zoned d i k e ;  i n  
mica s c h i s t .  

@). 

(g). 

(g). 

Fremont 
S e e s  22,  27, 
28,  29,  
T 40 N ,  R 93 W. 

Goshen 
S e c s  3 4 ,  3 5 ,  
T 28 N ,  R 65 W. 

Goshen 
Sec  3 5 ,  
T 28 N ,  R 65 W. 

Oec~rrence(s) 

Spodmene,  
l e p i d o l i t e ,  
b e r y l ,  
colvmbiee, 
t a n t e l i t e ,  
g a r ~ t ,  
pe t a l i t e .  

T o u m a l i n e ,  
b e r y l .  

Tourmaline, b e r y l .  
a p a t i t e .  

P r i n c i p a l  minerals1 

Nlrmerous smal l  
p i t 5  and t r e n c h e s .  

large open c u t  

Open c u t  

General  development 
of p roper ty  

Sample d e s c r i p t i o n  Percen t  Be* R-rks 




